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LETTERS 


Sir: 
Enclosed is an enlarged print [front 
cover] of an unusual aurora I observed 


about 10 p.m. February 27th, with the 
sky rather hazy. The very bright, narrow 
ray extended 40 to 45 degrees up the 
eastern sky, at an azimuth of about 75 
degrees. There was no visible auroral 
activity in the north, but a shorter and 
fainter spike was seen in the south. From 


the western horizon a broad, faint band 
extended to near the magnetic zenith. 

The picture shows more rays than were 

visible with the unaided eye. But when 

I drove to a darker part of the city, about 

10:15 p.m., the aurora had vanished. 

DALE P. CRUIKSHANK 

3655 67th St. 

Des Moines 22, Iowa 


Sir: 

Many years ago, I had the opportunity 
of working with G. W. Ritchey on the 
40-inch Naval Observatory reflector which 
is now in Flagstaff, Arizona. I have re- 
tired from ordnance engineering at the 
Naval Gun Factory, and wish to dispose 
of a 24}-inch disk of Corning pyrex glass. 
Perhaps some reader would be interested 
in acquiring it. 

One side of the disk has been figured 
to a paraboloid of 12 feet focal length, 
and is uncoated. The other side is ground 
to a sphere of 60-inch radius and is al- 
ready aluminized. The edge thickness of 
the glass is four inches, but the center is 
only 2} inches, the paraboloid being } 
inch deep and the sphere 11 inches. 

An elliptical secondary, aluminized, 
available for Newtonian mounting of the 
paraboloid. But if the mirror were used 
to make a fast Schmidt system, support- 
ing devices could be placed against the 
paraboloidal side. 

WILLIAM H. EVANS 
503 Foxen Dr. 
Santa Barbara, Calif. 


Sir: 

I am writing a book, whose present title 
is Some Modern Amateurs’ Telescopes, 
which will describe about 50 selected tele- 
scopes in different parts of the world. 
Preference is given to instruments with 
which published observations have been 
made, or having special features. 

Any amateur who wishes his telescope 
to be considered for inclusion is invited 
to send me a very brief description of the 
instrument and its work, with a photo- 
graph or two. Everything received will 
be acknowledged, but it may take a little 
time to provide full replies. 

S.H. DENNINGTON 
30a Hill Crescent 
Bexley, Kent, England 





April, 1960, Sky AND TELESCOPE 327 





»® 











The Structure 
of Galactic Clusters 


Otto StruveE, National Radio Astronomy Observatory* 


have devoted much time and effort to 
open) 


Lr RECENT YEARS, many astronomers 


the study of the galactic (or 
star clusters, for these systems “‘form the 
backbone of the Milky Wavy,” as Helen 
Sawyer Hogg has phrased it, and because 
they indicate reliably the 
of different groups of stars. 

Approximately 500 galactic 
have been catalogued, but many more can 


ages 


serve to 
clusters 


be recognized on photographs taken with 
the 48-inch Schmidt telescope of Palomar 
Observatory. As a rule, a galactic cluste1 
contains dozens or hundreds of stars, but 
the richest examples, among them the 
Double Cluster in Perseus, may have as 
many as 1,000. With very few exceptions, 
the galactic clusters are located close to 
the central plane of the Milky Way. 
Even a superficial examination of pho- 
tographs shows that clusters differ sig 
nificantly in number of stars, in central 
condensation, and in angular diametei 
(though this last characteristic depends 
on distance as well as on the clusters 
themselves). More detailed studies, of the 
spectral types and absolute magnitudes 
of the member indicate that the 
open clusters also differ greatly in their 
Hertzsprung-Russell or spectrum-lumi- 
nosity diagrams. (For practical reasons, 
usually the colors of the stars are meas 
ured instead of their spectra, so the 
comparison is actually between color-lumi 


stars, 


nosity diagrams.) 

Therefore we 
rough way between young clusters, which 
contain very blue stars of spectral classes 
O to B2; clusters of intermediate age, with 
spectral classes of B3 to B8, but without 
any very blue stars; and relatively old 
clusters, with no stars bluer than B8. 
Thus NGC 2362 and the Double Cluster 
would be voung, the Pleiades of inter- 
mediate age, while NGC 752 and Messier 
67 would be classed as old. 

A. particularly 


can distinguish in a 


interesting memoir on 


FACING PICTURE: Among the finest 
open clusters in southern skies is 
NGC 4755, near the Southern Cross. 
This is Kappa Crucis, distinctly visible 
to the unaided eye. According to 
Wallenquist, it has 44 member stars 
brighter than magnitude 10.9, and a 
diameter of 13 minutes of arc. He 
finds its distance to be 4,700 light- 
years. Harvard Observatory photo. 


the structural properties of 67 galactic 
clusters has just been published by A. 
Wallenquist, in the Annals of Uppsala 
Observatorv in Sweden. He had begun 
this study 27 vears ago at the Bosscha Ob- 
servatory in Java, and continued it in 
later years at Uppsala. In 1947 he ob- 
served southern clusters at the Cordoba 
Observatory in Argentina. He also drew 
upon the results of many other astrono- 
mers, notably R. J. Trumpler and James 
Cuffey in the United States. The inves- 
tigation was completed early in 1959. 

In Wallenquist’s procedure, the average 
magnitude of the five brightest stars in 
each cluster was determined and a value 
four magnitudes fainter was then adopted 
limiting brightness for his star 
counts. Next, he drew concentric rings 
of regularly increasing radii around the 
center of the cluster, and counted the 
number of stars within each ring. To 


as the 


estimate the number of foreground and 
background stars in each cluster’s aréa, 
he extended the counts far beyond the 
obvious limits of the cluster. 

Thus he was able to compute the mean 
areal densitv of each ring and correct it 
for the effect of stars in the field that 
were not members of the cluster, then 
plotting the areal densities as a function 
of distance from the cluster’s center. The 
these densities 
per unit area to densities per unit volume, 


last step was to convert 


Operated by the Associated Universities, Inc., 
under contract with the National Science Foundation. 
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The cluster NGC 663 in Cassiopeia 
is highly concentrated toward its cen- 
ter, and has a diameter of 22 minutes 
of arc. A. Wallenquist finds for it a 
high c value, 9.49 (see text). From 
Markarvan’s atlas of clusters. 


that is, to change from areas on the sky 
to volumes of successive shells around the 
cluster’s center. 

\s an example of this procedure, let 
us trace what Wallenquist has done for 
M67, a striking stellar group in Cancer 
that is well known to amateurs who ob- 
serve the springtime sky. It is also known 
as NGC 2682, and is located 33 degrees 
north of the central plane of the Milky 
Wav. 

In M67, the average apparent photo- 
graphic magnitude for the five brightest 
stars is 11.6. The star counts were made 
down to a limit four magnitudes fainter 
than 15.6. The radius of the 
cluster. defined as the distance from the 
center at which the number of stars per 
unit area has diminished to that of the 
background field, comes out as 9.0 minutes 
of arc, and the number of stellar members 
brighter than 15.6 is about 157. 

For the first 10 concentric rings, cover- 
ing the cluster, Wallenquist then deter- 
the number of stars within each, 
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The galactic clusters are concentrated along the central line of the Milky Way 


(the horizontal diameter of this diagram). 


Adapted from Helen Sawyer 


Hogg’s monograph on star clusters in “Handbuch der Physik,” Vol. 53. 
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Messier 67 in Cancer. This area of one square degree is enlarged from a 90- 
minute exposure by Bart J. Bok with the Jewett Schmidt telescope on Decem- 
ber 10-11, 1948. Harvard Observatory photograph. 


in terms of the central area as a unit 
These areal densities were then converted 
to space densities of concentric shells, 
given in the accompanying table, in which 
the mean radius of each ring is expressed 


as a fraction of the radius of the cluster 


itself, taken as nine minutes of are 


MESSIER 67 


Ring Mean real Shell 
(Shell) Radius Density Density 
| ().07 1.000 1.000 

? 0.16 0.915 0.751 

; 0.25 0.823 0.697 

! 0.35 0.688 0.659 

a) 0.45 0.481 0.574 

6 0.55 0.242 0.230 

7 0.65 0.146 0.127 
8 0.75 0.088 0.090 
9 0.85 0.038 0.042 
10 0.95 0.011 0.016 


In order to represent the tabulated 


densities and similar numbers for each 
cluster, Wallenquist chose the following 
formula for the star densitv d at a dis 


tance w from the centei (expressed in 


fractions of the cluster’s radius): 


d d, (1 — wy), 


where dy is the central space density and 
c is a constant to characterize the degree 
of concentration of the stars toward the 
center of the cluster. 
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relative 


dy 


of each cluster w 
at the extreme edge w 1 and d 0. 


¢ 


Ss 


SHELL 


DENSITY OF SPHERICAL 


RELATIVE SPACE 


\s 


he nature of curves represented by Wal- 


easily seen. If ¢ is quite large, the curve 


0.8 


0.6 


0.4 


0.2 


long as we are interested only in 
concentration, we can 
1, for simplicity. 
Q and d 


‘nquist’s formula for various values of ¢ 


assume 
Then at the center 
1, while 





of d plotted against w drops very rapidly, 
and the cluster is highly condensed. If 
( 1, the curve is an oblique straight 
line, while for ¢ 0 it would be horizon- 
tal, corresponding to a cluster of uniform 
space density throughout. 

In the case of M67, Wallenquist found 
that the constant c was 1.08. Among the 
67 clusters he investigated, the largest « 
value was 11.81, for M7, and the smallest 
was 0.78, for NGC 2158. In all cases, the 
space density decreases outward from the 
center, but the rate of this decrease varies 
greatly from cluster to cluster. ‘There is 
thus a wide range in the degree of central 
concentration, just as direct inspection of 
cluster photographs suggests. 

Many years earlier, Trumpler had made 
such a study. From his inspection of the 
appearances of clusters on photographs, 
he arranged them into four groups. Group 
I included those with the strongest ap- 
parent central condensation; at the other 
extreme, group IV represented loose ar- 
rays, without appreciable concentration 
toward the center, that merge into the 
background of the Milky Way. 

Wallenquist’s results are based on ac- 
tual star counts, and therefore should give 
a more precise description of the struc- 
tures of the clusters. Yet it is strange, at 
first sight, that he finds no correlation of 
his ¢ numbers with Trumpler’s classes I, 
I, I, and 1V. He remarks, “It does not 
seem possible in most cases to draw any 
definite conclusions as to the real con- 
centration of the stars towards the centre 
of the clusters merely on the basis of su- 
This 
statement appears to me to be an exag- 


perficial inspections of the clusters.” 


geration; perhaps there are other reasons 
for the lack of correlation. 

In the first 
TFrumpler do not use the same definition 


place, Wallenquist and 


for central condensation. A cluster where 


c is near zero has a very abrupt edge, vet 
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MEAN RADIUS OF SPHERICAL SHELL (CiusTER Raows = 1) 


For each of seven Wallenquist clusters, the curve shows how the space density 
(number of stars per unit volume) falls off as the edge of the cluster is ap- 
proached. Listed in the upper right are the c numbers computed by Wallen- 
quist to describe the degree of concentration of individual clusters. 





lFrumpler would regard such an edge as 


indicating strong concentration. As a 
matter of fact, two of the smallest ¢ values 
Wallenquist (0.78 for 
58 for M50) belong to 
Irumpler. At the 


same time, a cluster with a large ¢ num- 


determined — by 
NGC 2158 and 
clusters typed as I by 


ber would also be regarded by ‘Trumple1 


as belonging to his most concentrated 


type, I. Mostly among clusters with inter- 
mediate c's should we expect Trumpler’s 
classes HT and IV. Although the material 
is not sufficient to prove these relations, 
that the 
not incom- 


there is reason to believe two 


systems of classification are 
patible. 

Phe best direct photograph of NGC 
2158 known to me is a Palomar Observa 
tory one with the 48-inch Schmidt camera 
(reproduced on page 297 of last month's 


issue). This cluster, according to Wallen- 


quist, has a diameter of only six minutes 


250 


of arc, and contains about stars 





NGC 6S19, Class T2r 


Vig. 1 

























brighter than photographic 


18.6. He had to extrapolate Cuffey’s origi- 


nal data by about I} magnitudes, and 
similar extrapolations were made for a 
few other clusters. 


For clusters this faint and distant, the 
question arises whether the c values are 
as reliable as for larger, nearby systems. 
This table is compiled from Wallenquist’s 


data: 

Angular Radius Mean ¢ Clusters 
2 to x 3.2 8 
7 to 8’ a 13 
8 to. 12° Ia 12 
t2 to 1F 75 11 
lL?’ ‘to223° 6:2 12 
Over 25’ 5.9 11 


listing that 
angular radii have 
which might at first 


It would appear from this 


clusters with small 
smaller values of c, 
be interpreted as a systematic effect of 


observational difhculties. But the clusters 








big, 3: NGC 6705, Class U2 





NG 


7789, Class PDL 


R. J. Trumpler chose these six clusters to 








illustrate his classification into four 


types, ranging from I, most condensed, to IV, very scattered. His method em- 
ployed direct inspection of photographs, rather than star counts. From Lick 
Observatory “Bulletin,” 


1930. 





magnitude 


The Coma Berenices cluster, a favor- 
ite object in the spring sky for ama- 
teurs. Though this grouping of naked- 
eye stars was famed even in antiquity, 
not until 1915 was it recognized as ac- 
tually a sparse star cluster, of huge ap- 
parent size because of its small dis- 
tance, 250 light-years. This photo- 
graph with a wide-field 8-inch refractor 
shows Gamma Comae 4 inch below top 
center; 23 Comae is near the lower 
left edge. Harvard Observatory photo. 


size as well as 
be that the in 


themselves differ in linear 
in distance, and it may 


trinsically large ones tend to be more 


concentrated. This is, in fact, just what 
Wallenquist proceeded to find after de 
termining the actual linear dimensions of 
his clusters. 

Previous studies by several astronomers 
have given reliable distances of 16 “stand 
ard” clusters on Wallenquist’s list, on the 
basis of their H-R diagrams. 
distances for the other 51 objects, Wallen- 
quist that all 
similar distributions of space density re- 


lo derive 


assumed clusters having 
semble each other in other properties. 
Thus he could the angulai 
radius of a cluster with that of a standard 
The 


ratio of the two angular radii then ex- 


compare 
cluster having the same value of c. 


pressed the inverse ratio of then distances. 


Having found the distances of all his 
clusters, the Swedish astronomer could 
compare their linear diameters in par 
secs. His table (see page 332) indicates 


that there is, in fact, a strong tendency fo1 
intrinsically large clusters to show greater 
central concentration (higher ¢ values). 
As a furthe the reliability of 
his results, I have tabulated the average 


test on 
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The Double Cluster in Perseus, photographed by S$. R. B. Cooke with a 6-inch 
Schmidt camera he built himself. Both clusters are easy naked-eye objects, 


each appearing full-moon size. At 


the left 


is h Persei, for which Wal- 


lenquist’s c value is very high, 11.49; at the right, Chi Persei has a c value of 
9.95. Both objects are Trumpler class IV, and their average distance is about 
7,400 light-years according to H. L. Johnson. South is upward. 


Values Diameter in parsecs 

of ¢ 3-5 5-7 7-9 9-11 11-13 13-15 16-18 
0.0-1.9 } 2 0 O 0 0 0 

92 .0-3.9 ea? 3 } 0 0 0 
1.0-5.9 ie 2 0 1 0 (0) 
6.0-7.9 1 8 | 0 0) 0 0 
8.0-9.9 0 2 ) ) 1 9 ] 
10.0-11.9 0 | 0 0 0) 0 | 


values of c for seven different distance 
groups, ranging from clusters nearer than 
300 parsecs to those farther than 2,000. 
Ihe result is clear-cut: no dependence 
upon the 


of degree of concentration 


distance. 


Distance of Cluster 


(parsecs) Mean « Clusters 
Under 250 1.1 4 
950-500 6.1 9 
500-750 5.5 13 
750-1.000 5.4 12 
1.000-1.500 1.6 10 
1.500-2.000 5.2 11 
Over 2.000 3.3 8 


These tests justify belief in the reli 
ability of Wallenquist’s c values, except 
perhaps for the most distant objects. This 
is natural, for very remote clusters are 
small in angular size and contain only 
apparently faint stars; hence, large cor- 
rections must be 


counts in subtracting out the field stars. 


applied to the sta 


Undoubtedly, the Swedish astronomer has 
uncovered a cosmogonically important re- 
lation between central condensation and 
linear diameter. 

From his data, the following picture 


can be drawn of an average galactic 
cluster. If we include only the members 
332 Sky anp TELEscopE, April, 1960 


down to four magnitudes fainter than the 
average of the five brightest stars, there 
are about 12 stars per cubic parsec in the 
region, and about 0.7 


central star per 


cubic whole. 
The 
the average of the 
known 


parsec for the cluster as a 


magnitude limit corresponds, for 


30 clusters with the 


best distances, to an absolute 





The cluster NGC 2324, in Monoceros, 
is among those with little central con- 
densation, according to Wallenquist, 


whose c value is 2.76. This is a 15- 
minute exposure in blue light with 
the 36-inch reflector of Goethe Link 
Observatory, by James Cuffey. The 
1950 position of this cluster is 7" 
00".4, +1° 08’, and its diameter is 
about 10 minutes of arc. Indiana Uni- 


versity photograph. 


magnitude of about +3.8. In the vicinity 
of the sun each cubic parsec contains only 
about 0.0023 star that luminous or up to 
four magnitudes brighter. Therefore, the 
space density of stars in the central part 
of a typical galactic cluster is about 5,000 
times greater than that in the solar neigh- 
borhood. In exceptionally dense clusters, 
this factor may exceed 40,000. 

When the clusters are sorted into the 
three age groups, intermediate, 
and old, it is found that the degree of 
concentration, C¢, from 6.7 for 
the young ones, through 5.3 for those of 


young, 
decreases 


intermediate age, to 4.6 for the older ones. 
The central and the average space den- 
sities tend to increase with age. Further- 
more, the oldest clusters lie, on the aver- 
age, at greater distances above and below 
the central plane of the Milky Way than 
do the youngest ones. 

All these correlations suggest, accord- 
ing to Wallenquist, that “the younger 
clusters are, like loose ag- 
eregations with low densities and, from 
{the} dynamical point of view, fairly un- 
stable systems with short lifetimes. ‘The 
clusters with large densities are on the 
other hand more stable systems and may 
therefore have long lifetimes and high 


average age. 


associations, 





SOVIET JOURNAL 

One of the world’s leading astronomical 
periodicals is the Russian-language Astro- 
nomical Journal, issued by the U.S.S.R. 
Academy of Sciences. It is now available 
in a cover-to-cover English translation, 
Soviet Astronomy-AJ, published by the 
\merican Institute of Physics with the 
co-operation of the American Astronomi- 
cal Society. 

The cost for six issues, beginning with 
those of 1957, is $25.00, but only $10.00 
for libraries of nonprofit academic insti- 
tutions; add $2.00 in either case for coun- 
tries other than the United States. Sub- 
scriptions should be sent to Circulation 
Manager, American Institute of Physics, 
335 E. 45th St., New York 17, N. Y. 


AAS TO MEET IN PITTSBURGH 

The American Astronomical Society's 
105th meeting will be held at the Univer- 
sity of Pittsburgh on April 18-21. Features 
of the Pennsylvania program are a sym- 
posium on subdwarf stars and an address 
at the Buhl Planetarium by Otto Struve, 
on the National Radio Astronomy Ob- 
servatory. 
{SP MEETING IN OREGON 

The Astronomical Society of the Pa- 
cific will hold a meeting at the University 
of Oregon in Eugene, on June 13-15, 
jointly with the Pacific division of the 
American Association for the Advance- 
ment of Science. The program committee 
of the society may be contacted through 
George O. Abell, Department of Astron- 
omy, University of California, Los Angeles, 
Calif. 





NEWS NOTES 


REPORT OF NEW PRINCIPAL 
PLANET UNFOUNDED 

Many newspapers in February carried 
a story that a new planet beyond Pluto 
had been discovered at an observatory in 
Soviet Central Asia. The source was an 
article in the newspaper Kazakhstanskaya 
Pravda for February 6, 1960, whose origi- 
nal text has now become available. It 
appears that the new object was not a 
trans-Plutonian planet but a faint un- 
listed asteroid, photographed in Capri- 
cornus in August, 1957, by Edward 
Denisiuk at the Mountain Observatory of 
the Kazakh Academy of Sciences, near 
Alma-Ata. 

At that time, he could not recognize 
images of the faint object on a sufficient 
number of photographs to allow an orbit 
calculation. Recently, however, the as- 
teroid was detected on additional plates 
of 1957, with the aid of a new blink 
comparator, in which images that have 
moved or otherwise changed appear red 
or blue, while all other images appear 
black. This device was designed by D. 
Rozhkovsky, director of the Kazakh Astro- 
physics Institute. 


EJECTION OF MATTER 
FROM RED GIANT STARS 

Many giant and supergiant stars of 
spectral class M, as well as some K stars, 
appear to be surrounded by large expand- 
ing envelopes of gas. Their presence is 
indicated by violet-displaced sharp ab- 
sorption components of the H and K 
lines of ionized calcium in their spectra. 
The most completely studied case is the 
M-type component of the visual binary 
\lpha Herculis (Sky AND ‘TELESCOPE, 
\pril, 1956, page 252). 

This star has a gaseous shell about 
1,000 astronomical units deep, which A. 
J. Deutsch has shown to be expanding at 
a constant rate of 10 kilometers per 
second. In other similar stars, all species 
of atoms move together, at velocities much 
less than the stars’ escape velocities at 
their surfaces. And there is comparatively 
little range in the measured ejection ve- 
locity from star to star, all being between 


" 


six and about 23 kilometers per second. 

\stronomers have been puzzled by the 
velocity being the same at different dis- 
tances from the star. The explanation 
may lie in a suggestion made by O. C. 
Wilson, Mount Wilson and Palomar Ob- 
servatories, in the Astrophysical Journal 
for January, 1960. 

In the ultraviolet spectrum of a red 
supergiant star, the Lyman-alpha line of 
hydrogen at 1216 angstroms can be ex- 
pected to appear as an intense emission 
feature. Hence, by absorbing this radiation 
a hydrogen atom in the immediate vi- 
cinity of the star can gain momentum and 
be accelerated outward against the star’s 
gravitational field. But as the atom’s 


velocity increases, the Doppler displace- 
ment will soon reduce the amount of 
Lyman-alpha radiation it can absorb, and 
it will no longer be accelerated. Dr. 
Wilson writes: 

“As the velocity increases, the Ly-e line 
will apparently shift redward, as seen 
from the atom, until, after a time, the 
atom ‘slides down’ the violet edge of the 
line. At this point the atom begins to 
lose its radiative support, which decreases 
with respect to the gravitational attrac- 
tion of the star. At some point near the 
line edge, the atom will be in equilibrium 
average net force and will 
continue to outward at the cor- 
responding velocity. Any slight velocity 
change in either sense will tend to be 
corrected automatically.” 

The shell of the star, therefore, apart 
from its innermost portions, would be 
expanding at a uniform rate, as observed 
for Alpha Herculis. While this radiation- 
pressure effect can act only on hydrogen, 
the most abundant element, other con- 
stituents of the stellar atmosphere will 
be dragged along. 

Dr. Wilson points out that his mecha- 
nism would be ineffective in ejecting hy- 
drogen from stars as small and hot as 
the sun, since the radiation pressure of 
solar Lyman-alpha would not predomi- 
nate sufficiently over gravitational forces. 
It would work for late-type supergiant 
stars because of their lower surface gravi- 
ties, provided their chromospheric tem- 
peratures were high enough. 


under zero 


move 


S.A. MITCHELL PASSES AWAY 

Few if any other astronomers have seen 
as many total eclipses of the sun as Samuel 
\lfred Mitchell, who died on Februar, 
22nd at the age of 85. The Canadian- 
born scientist, Who was director from 1915 
to 1945 of the University of Virginia’s 
Leander McCormick Observatory, took 





S. A. Mitchell, director of McCormick 
Observatory from 1913 to 1945. 
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IN THE CURRENT JOURNALS 
DUST AND GAS BETWEEN THE 
EARTH AND THE SUN, by R. O. 
Redman, Observatory, October, 1959. 
“Astronomers want to know where in- 
terplanetary matter arose, whether it 
comes mainly from interstellar space, 
whether most of it has always been 
scattered about the solar system ever 
since its formation, or whether it arises 
by ejection of matter from the Sun.” 


COSMOGENIC RARE GAS CON- 
rFENTS OF IRON METEORITES, by 
Oliver A. Schaeffer, Physics Today, Feb- 
ruary, 1960. “One can see the possi- 
bility of obtaining good estimates of 
the original age of meteorites before 
entering the earth’s atmosphere, as well 
as the times the meteorites have been 
in space and on the earth.” 

THE SPACE ENVIRONMENT, by Ho- 
mer E. Newell, Jr., Science, February 
12, 1960. “Of great interest in all con- 
siderations of manned flight into space 
is the new environment that man will 
encounter. During such flights we may 
expect to learn more about the environ- 
ment itself. But we may also expect to 
learn more about man, as he faces and 
copes with that environment.” 





part in 10 eclipse expeditions between 
1900 and 1937. 

His rare good luck with weather al- 
lowed him to see the corona on all but 
two of these occasions, and none had rain 
or complete overcast. Dr. Mitchell’s book 
Eclipses of the Sun, giving a popular ac- 
count of his expeditions, first appeared in 
1923. 

The primary purpose of all these eclipse 
travels (covering 90,000 miles) was to ob- 
serve the flash spectrum — the bright-line 
spectrum of the solar chromosphere, which 
is briefly visible immediately before and 
after totality. 

At McCormick Observatory, Dr. Mitch- 
ell and his collaborators used the 26-inch 
refractor for the photographic measure- 
ment of star distances. On his retirement 
in September, 1945, about 1,700 trigono- 
metric parallaxes had been completed. 
With the same instrument, he determined 
visual magnitudes of comparison stars for 
many long-period variables, to serve the 
needs of the American Association of 
Variable Star Observers. 


BIG REFLECTOR PLANNED 
FOR ARGENTINA 

La Plata Observatory in Argentina is 
planning to erect a reflecting telescope 
of at least 80 inches aperture. The Uni- 
versity of La Plata has authorized the 
observatory to call for construction bids 
and has allocated funds. A site survey is 
to be undertaken in western Argentina, 
between latitudes 26° and 35° south, a 
region that meteorological data indicate 
as the most promising. 
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A long trench stretching across the central part of the moon’s surface is the 

Ariadaeus rill, named atter the larger of the twin craters at its left (western) 

end. This photograph was taken with the 24-inch refractor of Pic du Midi 

Observatory on June 16, 1956, soon after sunrise on this part of the moon. 

Compare this and the overlapping photograph on the facing page with the 

author’s key chart, whose three sets of parallel lines show directions of lunar 
ridges and furrows. Pic du Midi Observatory photograph. 


ISTRIBUTED over the visible face 
D of the moon are many hundreds of 

major rills. Iwo of the most promi- 
nent and best known are the Hyginus 
and Ariadaeus rills, pictured here and in 
the lunar photograph on page 150 of 
Sky AND ‘TELEscoprE for January. ‘These 
two are readily observed even in small 
telescopes. 

In general, rills are like trenches, some- 
times 200 to 300 kilometers long, a few 
kilometers wide, and in depth frequently 
about a third of their widths. In many 
cases, ridges run along their bottoms. As 
observations of the Ariadaeus rill demon- 
strate, they are not simply cracks in the 
lunar surface. 

When the 
faults, and ridges are charted, they tend 
to form a pattern of overlapping parallel 
arrays, known as the lunar grid system. 
Although R. Baldwin has criticized group- 
ing these three classes of objects in the 


directions of lunar ills, 
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same analysis, | believe there is a funda- 
mental connection between the directions 
of rills, faults, and mountain striae.* 

A fault in the moon’s surface may be 
classed as a thrust, wrench, or normal 
fracture. ‘The stress at any point in the 
lunar three 
components, two horizontal and at right 


crust may be resolved into 
angles to each other, the other vertical. 
If the greatest component is horizontal, 
it may cause one portion of the surface 
to ride up over 


thrust fault. Or it may cause one portion 


another, producing a 


to slide past an adjacent area, this shear- 
ing action forming a wrench fault. Fi- 
nally, where the strongest component is 


vertical, the raising or lowering of one 


part of the surface will produce a normal 


These matters were discussed by the author in the 
Journal of the British Astronomical Association, 67, 
60, 314, 1957; by V. A. Firsoff on page 309 of the 
same volume; and by the author in Publications of 
the Astronomical Society of the Pacific, 70, 308, 1958. 
The discovery of the convex bottom of the Ariadaeus 
rill was reported in L’Astronomie, 70, 383, 1956. 


A Theory 
of the Origin 
of Lunar Rills 


GILBERT FIELDER 


University of Manchester, England 


fault between it and adjoining regions. 
When the stress component. is 
vertical, thrust occur at 
small depths. 

When thrust faults occur, the plane of 
throw or fracture is always inclined at 
angles considerably less than 45 degrees 
to the direction of the strongest stress 
component. (This angle is about 23 de- 


weakest 


faulting may 


grees for granites and basalts.) For nor- 
mal faulting, the plane of throw is be- 
tween 45 and 90 degrees to the horizontal, 
in a direction perpendicular to the least 
principal stress. 

These phenomena are familiar to geolo- 
gists in terrestrial applications, and it is 
my belief that they may be used to explain 
the principal features of the Ariadaeus 
and Hyginus rills. Neither object is as- 
sociated with high mountains, such as 
may be expected to lead to normal fault- 
ing, and I therefore have looked for in- 
dications that thrust and wrench faults 
are involved, as a result of horizontal 
forces. 

Look first at the sketch of the region, 
noting how Ariadaeus and Hyginus are 
linked by another rill, which is a key 
feature in the interpretation I propose. 


Then observe how the rills have direc- 
tions related to those of nearby ridges, 
which seem to form three families. The 


members of each family run roughly par- 
allel, though the families themselves have 
three different directions. 

Often, the ridges form parts of the 
walls of craters, many of which have been 
deformed almost beyond recognition. The 
broken curves in the sketch map indicate 
their probable original outlines. ‘These 
ruined craters clearly antedate the distor- 
tions and must therefore be very ancient. 

It seems plausible that these ridges or 
striae represent overthrusts or folds caused 
by unequal horizontal pressures. Hereto- 
fore several writers, including myself, have 
suggested that the prominent striae of the 





best-developed family (running roughly 
northeast to southwest) originated as part 
of a collisional explosion centered in 
Mare Imbrium. That hypothesis cannot 
account for all the parallel linear forma- 
tions simply by the grooving action of 
projectiles and by the splashing silicates, 
since it is evident that many of the ridges 
have a less superficial origin. 

\ second, less well-developed family 
runs perpendicular to the first, while the 
third and possibly weakest set goes from 
north-northeast to south-southwest. We 
shall assume that these three families 
originated from transverse horizontal pres- 
sures, P,, Pi, and P., respectively, each 
acting independently of the other and at 
different periods ef lunar history. Their 
directions, indicated on the sketch, have 
been determined from the trends observed 
for the ridges and striae in the Ariadaeus- 
Hyginus region, but independently of the 
directions of the rills. 

In the sketch, parts of the two main 
rills have been labeled with Roman nu- 
merals, starting at the western end of 
\riadaeus, where I and If join at an angle 
of about 60 degrees. Farther east IV and 
V meet at about 35 degrees, while V and 
VI (Hyginus rill) make an angle of about 
0 degrees. ‘The direction of the trans- 
verse pressure P, approximately bisects 
the first angle (I-ID), and P. bisects each 
of the other two. If we consider a shift- 
ing of the lunar surface within these 
angles with respect to the surface outside 
of them, it is evident that the associated 
rills could follow wrench faults. 

Such fractures are usually more nearly 
perpendicular to the surface than normal 
faults; thus, they may tap a deeper laye1 
of the moon than other faults do. Pre- 
sumably the moon contains, or used to 





Another Pic du Midi photograph, of November 24, 1956, shows the Hyginus 
. : rill its le > eastern extremity of the Ariadaeus rill, pictured opposite. 
contain, at least isolated chambers of rill and, to its left, the eastern extremity the : l PP 
magma. Can we consider rills to be dikes, 
where molten material has risen along 
these already existing fractures? 

If so, the rills would appear to be ol 
two kinds: those associated with normal 


GODIN 


/ fractures and the mountain masses, and 

= ~ the wide, prominent rills of the Ariadaeus 
AGRIEPE Hyginus system that originated deeper in 
the moon. In the two cases, the intruding 
‘ magmas may have differed in chemical 
composition and physical conditions, yield 


ARIADAEUS 2 . 
ing rills of different dimensions. On Earth. 


ie) 
Po 0 ; ; 
am dikes are rarely intruded along wrench 


fractures, because the latter are held closed 
by compression, but such a fracture could 
be opened by subsequent tension of the 
surface layers. 

After the fractures formed, relief of 
pressure would lower the melting point 
of any trapped magma. If its specific 
\ gravity was greater than that of the sur- 

rounding rocks, the melt would not, sub- 

MANILIUS >, ject to equal horizontal pressures, reach 
Z-S\ ( the surface of the moon. The sides of the 
fractures would be displaced outward, yet 
no such movement of the surface has been 


detected. Whatever movement of this kind 
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The author used a magnification of 1,026 with the Pic du Midi 24-inch refractor 
the Ariadaeus rill. Compare it with his photograph with the same 


that may have occurred is probably not 
more than one-tenth of the widest rill’s 
width. 

Rock debris may be seen on the slopes 
and bottoms of the broader rills, and the 
longitudinal ridges within the rills often 
appear to be blocky and of irregular con 
tour. It would seem that the rising magma 
had undermined the essentially fragmen- 
tary surface layer of the moon, and then 


subsided. Rocks were engulfed and de- 
tached, and there was further subsidence, 
so the rill became considerably wider than 
the original dike. 

The ridges across the Ariadaeus rill 
slumped into it as a result of this sub- 
sidence. Meanwhile, the magma tended 
to a level consistent with hydrostatic equi- 
librium, thereby forcing up the central 
longitudinal ridges. ‘The same mechanism 
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Five stages in the formation of a lunar rill, according to the explanation pro- 

posed by Dr. Fielder. Molten magma rises in a pre-existing fracture, weakening 

the overlying layers and causing them to subside. This can be followed by the 
appearance of a central ridge, extending along the floor of the rill. 
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in making this drawing of details in 
telescope on page 334. 


probably arched the cross ridges to some 
extent. The diagram shows the proposed 
sequence of events. 

Inspection of the photographs indicates 
that the walls of the well-formed craters 
Godin, Agrippa, and Manilius tend to 
be polygonal rather than circular. These 
three craters have been apparently modi- 
fied by Py and P., but not by P,. On the 
other hand, the ancient craters (dashed 
outlines) have been affected more by P, 
than the other two pressures, indicating 
that P, acted before the others. Another 
piece of evidence agrees with this: Rills I, 
III, and IV are crossed by ridges older 
than themselves, those ridges being over- 
thrusts evidently formed by Ps or Pe. 

Rill VIII, the eastern part of the Hy- 
ginus system, runs parallel to the best 
developed overthrusts. But it was not 
formed simultaneously with them unless 
it was associated with a thrust fracture, 
which seems unlikely. Since it is probably 
of about the same age as the other rills 
nearby, it would have been more recent 
than the overthrusts that made the ridges. 





But this rill does not have quite the direc- 
tion that would be expected if it lay along 
a wrench fault, unless it was deflected at 
shallow depths along previously existing 
folds of weakness. 

Working on this problem, I made the 
detailed drawing of the Hyginus cleft 
reproduced here, using the 24-inch refrac- 
tor of Pic du Midi Observatory. As was 
previously known, rill VIII contains a 
line of craterlets. These objects are not 
well formed. Their centers lie along the 


“ 


Dr. Fielder’s drawing of 
the Hyginus rill was 
made on November 24, 
1956. with the 24-inch 
refractor, 1,026x. Note 
the saucerlike depres- 
sions that make up much 
of the eastern (right- 
hand) branch. The large 
dark patch is the ruined 
crater Hyginus S. Com- 
pare this drawing with 
the direct photograph 
on page 335. 


axis of the rill, and they must be asso- 
ciated in some way with the formation of 
this part of the rill itself. 

By contrast, the western portion of the 
Hyginus rill, VII, contains a longitudinal 
ridge like that in Ariadaeus. There is no 
such convexity of the floor in VIII. Sup- 
pose in the latter case the magma was of 
low viscosity and actually became exposed 
to the surface. It would radiate heat rap- 
idly into space, with the more volatile 
constituents concentrated in the top of 


igs, 
o% 


the dike. The pressure of gases occluded 
in the magma might cause local explo- 
sions along the top of the seam, as soon 
as the gas pressure exceeded a critical 
value. It is suggested that the pseudo 
craters in rill VIII were formed in this 
way, which differs only in detail from 
the formation of the other parts of the 
Hyginus-Ariadaeus system. 

In this article I have included some 
very useful suggestions by Prof. W. A. 
Deer, who read my original manuscript. 








Some Observations of VV Puppis 


N 1931, a remarkable faint variable star 
in the constellation Puppis, having a 

period of only 100 minutes, was discov- 
ered by H. van Gent, of Leiden Observa- 
tory. For many years it was considered to 
be a pulsating variable of the RR Lyrae 
type, though with many peculiarities. In 
1959, George H. Herbig, of Lick Observa- 
tory, announced the surprising finding 
that VV Puppis is actually an eclipsing 
binary, with a shorter period than any 
other known binary system (SKY AND 
TeEvescope, July, 1959, page 493). 

Dr. Herbig’s spectrographic observa- 
tions led him to propose that VV Puppis 
consists of a small darker star and a 
larger bright one, whose trailing edge 
contains a hot, very luminous patch. This 
model enabled him to account for the 
general character of the light curve, which 
has a minimum whose duration is more 
than half the light cycle. 

Some hitherto unpublished visual ob- 
servations by the authors, of a maximum 
on April 28, 1950, are of new interest in 
connection with Herbig’s model. Our 
observations were made at the Newtonian 
focus of the 74-inch Radcliffe Observatory 
reflector at Pretoria, South Africa, using 
the same sequence of comparison stars as 
published in Bulletin 413 of the Astro- 
nomical Institutes of the Netherlands in 
1950. ‘The two observers recorded their 
estimates in turn, without communicating 
with each other, at intervals of less than 
one minute. 
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Independent observations of the same 
1950 VV Puppis maximum by two as- 
tronomers showed minor peaks preced- 
ing and following greatest brightness. 


The resulting light curves are repro- 
duced here. A total of 56 observations was 
secured during 35 minutes covering the 
maximum. The time resolution is there- 
fore much better than can be achieved 
photographically (some 14 observations 
per 100-minute cycle) and perhaps not 
inferior to what can be achieved photo- 
electrically with a star as faint as magni- 
tude 15 to 17. 

This maximum was a bright one. Its 
peculiar interest lies in the occurrence of 
three peaks, each noted by both observ- 
ers, for two subsidiary peaks took place 


some 10 minutes before and after the cen- 
tral maximum. There is some difference 
in scale between the two observers, de- 
spite the use of the same comparison-star 
sequence, which perhaps is due to the 
Purkinje effect (change in color sensitivity 
of the eye at low light levels). But there 
can be no doubt as to the reality of the 
two lesser peaks. 

There is some evidence of similar sub- 
sidiary peaks in the visual light curves of 
Julian Days 2,433,053 and 2,433,055 (May 
16 and 18, 1950) published in B.A.N. 4138, 
Fig. 3. 

Considered in terms of Herbig’s model, 
the observations imply that the hot spot 
is subject to variations in time intervals 
of the order of 10 minutes. He had al- 
ready suggested some intrinsic changes in 
the hot patch, to account for alterations 
in the light curve of VV Puppis. 

An alternative hypothesis might be pro- 
posed that the peculiarity consists instead 
of subsidiary minima, due to partial 
eclipses of the hot spot. But this would 
imply extreme irregularity in the eclips- 
ing body, and would be at variance with 
Herbig’s model, in which the companion 
star (the eclipsing body) is well out of the 
way at maximum. 

In connection with the secondary peaks, 
mention should be made of Thackeray’s 
visual observations in 1950 of fluctuations, 
at intervals of the order of seconds, dur- 
ing several bright maxima of VV Puppis. 

P. T. OOSTERHOFF 
Leiden Observatory, 

and A. D. THACKERAY 
Radcliffe Observatory 


> 
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AMERICAN ASTRONOMERS REPORT . 


Here are highlights of some papers presented at the 104th meeting of the American Astronomical Society at 
Cleveland, Ohio, December 27-30, 1959. Complete abstracts will appear in the Astronomical Journal. 


Primordial Composition ABUNDANCE SCALE FOR SOLAR SYSTEM 




















of the Solar System Element logN Source Element logN Source Element logN Source 
Theories of the origin and development 1H 12.00 S,O,B 29 Cu 4.50 U,S 58 Ce 1.70 R 
of the solar system depend on a knowledge 2 He 11.21 O,B 30 Zn 4,28 5, U 59 Pr 0.82 R 
of the original composition of the material 3 Li 3.50 U 31 Ga 2.45 U,S 60 Nd 1.46 R 
from which the sun and earth were formed. 4 Be 2.80 U 32 Ge 3.20 U,S 62 Sm 0.85 R,C 
To attain this, we must first know the 5B 2.88 U 33 As 5B U 63 Eu 0.05 R 
present-day abundances of elements — a 6C 8.60 S,B 34 Se 3.53 U 64 Gd 0.78 R 
problem with many difficulties, both ob- 7N 8.05 S 35 Br 2.65 U 65 Tb 0.06 R 
servational and theoretical. 8O 8.95 S 36 Kr 5.21 U 66 Dy 0.65 R 4 
A new table of relative abundances was 9F 6.0: B, U 37 Rb 2555 S, U 67 Ho 0.02 R 
presented by Lawrence H. Aller, Univer- 10 Ne 8.70 B 38 Sr 2.70 U.S 68 Er 0.33 R 
sity of Michigan Observatory, who adopted 11.Na 6.30 S 39 Y 2.45 U 69 Tm 0.75 R 
the view that the sun’s atmosphere repre- 12 Mg 7.40 S 40 Zr 2.50 s,C 70 Yb 0.35 R 
sents closely the original composition of 13 Al 6.22 S.B 41 Nb 1.50 U 71 Lu 0.40 R 
the solar system, except for such elements 14 Si 7.50 42 Mo 1.88 U,S 72 Hf 0.40 CLR 
as lithium, boron, and beryllium, which 15 P 5.40 S, U 44 Ru 1.44 C,S 73 Ta 0.75 Cc, U 
have been destroyed by thermonuclear 168 Bs S,B 45 Rh 0.80 U,S 74W 0.60 C 
reactions deep in the solar convection 17 Cl 6.25 O, B 46 Pd 1.26 U,S 75 Re 0.90 C, U 
zone. With L. Goldberg and E. Miller, 18 A 6.88 O, B 47 Ag 0.82 U,S 76 Os 1.40 Cc, U 
Dr. Aller has recently completed a new 19K 4.82 Ss, U 48 Cd 1.45 U,S 77 Ir 1.20 C 
quantitative chemical analysis of the sun. 20 Ca 6.19 S,U 49 In 0.75 U,S 78 Pt 1.70 C 
However, a table based on solar abun- 21 Sc 2.85 S, U 50 Sn 1:57 U,S 79 Au 0.66 
dances alone would contain a number of 22 Ti 4.89 U 51 Sb 0.95 U,S 80 Hg 0.75 
gaps, for the spectral lines of many ele- 23. V 3.82 U,S 02 Te 2.05 Cc, U 81 TI 0.55 - 
ments are either masked by lines of more 24 Cr 5.38 U,S x 1.35 Co. 82 Pb 1.06 S 
abundant ones or fall in inaccessible re- 25 Mn $12 U,S 54 Xe 2.06 Cc, U 83 Bi 0.50 
gions of the spectrum. Thus, estimates 26 Fe 6.57 S 55 Cs 1.16 Cc, U 90 Th 0.00 
for elements lighter than the iron group 27 Co 1.75 U,S 56 Ba 2.08 S,U 92.U 0.30 
were also based on extensive studies of 28 Ni 5.95 U,S 57 La 1.30 R,C 
early-type (B) stars and gaseous nebulae. Source of data: B, B-star data; C, Cameron (1959); O, Orion nebula (Liller-Aller, } 
Though cer een Saree that the com- 1959) ; R, Rankama’s data as revised by Ahrens; S, Sun (Goldberg, Miller, Aller, 1959) : 
position of the Orion nebula, for example, U, Suess-Urey (1956). 
and the stars formed from it is the same 
as the sun’s, there are indications that the Then isotopes of odd and even atomic TELEscope has a different unit; it gives 
abundances of the lighter elements in the | numbers were plotted separately and the — the number of atoms per 10° of silicon.) 
interstellar medium have not changed — trends of the curves noted. For several According to Dr. Aller, the second lightest 
greatly in the last five billion years. clements these curves suggested revisions element, helium, is about one-sixth as 
For the heavier elements, we must de- in the initial estimates. Dr. Aller pointed abundant as hydrogen. 
pend on data obtained from meteorites out that his compilation is extremely tenta- Values for the elements lighter than 
and the earth's crust. Generally, chon- tive, particularly for the heavier elements. potassium (atomic number 19) are based 
dritic meteorites are believed to give the The Michigan astronomer expresses his — almost entirely on astronomical data. The 
best sample of most nonvolatile elements, result for each element by the logarithm Michigan astronomer considers some of 
but the results are incomplete, particu- of the number of its atoms per 10” atoms _ the best-established points to be those for 
larly for the rare earths. of hydrogen. Thus, the value log N = 7.50 iron (26) and its associated elements, the 
The general procedure, similar to that — he finds for silicon means that there are strontium (38) group, as well as barium 
used in 1956 by H. E. Suess and H. C. 32 million atoms of silicon for every mil- (56). From potassium (19) through nickel 
Urey, was to make an initial estimate of — lion million hydrogen atoms. (The abun- (28), the solar and Suess-Urey abundances 
the abundance of a certain element from dance table by A. G. W. Cameron on are in as good agreement as can be ex- 
the observational data concerning it. page 614 of the September, 1959, Sky AND _ pected, with one exception. Iron appears i 
PRC ee Shee od aa mi 5 ie | 
42004 43006 4400 4500 4600 
FE Hr FE 
The most completely analyzed sample of extraterrestrial matter is the atmosphere of the sun. Measurements of the in- 
tensities of absorption lines in the solar spectrum form a basic source of information regarding the chemical composition i 


of the cosmos. Here is shown a portion of the sun’s spectrum from a wave length near 3900 angstroms in the violet to 
4600 in the blue. Some lines due to calcium, iron, and hydrogen are labeled. Mount Wilson Observatory photograph. 
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The Great Nebula in Orion, Messier 42, gives valuable information on the 


relative abundances of the lighter elements. 


This spectrogram, with some 


emission lines labeled for hydrogen, oxygen, sulphur, and helium, was taken 

with the 82-inch McDonald Observatory reflector by Jesse L. Greenstein. 

Above and below the nebular spectrum are laboratory comparison spectra 
from which wave lengths may be calibrated. 


to be relatively much less abundant in 
the sun than in chondritic meteorites. 
The solar value was adopted. Solar abun- 
dances of rubidium and strontium are in 
fair agreement with the Suess-Urey values, 
as is also true for barium. 

Fortunately, several spectral lines of 
lead are observed in the sun. At the 
present time, J. Paul Mutschlecner, of the 
University of Michigan Observatory, is 
subjecting them to detailed analysis. But 
there serious difficulty — a marked 
disagreement between the theoretically 
calculated and the experimentally deter- 
mined values of the atomic line absorp- 
tion coefhcients for lead. In Dr. Aller’s 
table on the preceding page, the solar 
abundance used is on the basis of the ex- 
perimental value. If, however, the theo- 
retical value is correct, the lead abundance 
will be increased, and brought more into 
nucleo- 


is a 


line with the expectations of 
genesis theory. 

Major questions involve chlorine (17), 
copper (29), yttrium (39), and tantalum 
(73). The chlorine abundance, 1.8 million 
atoms, obtained from studies of Gamma 
Pegasi and the Orion nebula, may be too 
high by a factor of five. Yet the nebular 
data do not suggest a value for chlorine 
as low as the one for phosphorus (15), 
250,000 atoms. Strong forbidden lines of 
chlorine are observed in a number of 
gaseous nebulae, but those of phosphorus 
have never been detected. 

The sun’s copper abundance is consid- 
the Suess-Urey 
compilation or in meteorites. A 
tion by a factor of three would make a 
smoother curve, but copper remains an 


erably greater than in 
reduc- 


outstanding problem in the solar abun- 
dance compilation. Theoretical difficul- 
ties cause chaos in the yttrium determina- 
tions, spectral lines arising from different 
energy levels yielding badly discordant 
results. Possibly the yttrium abundance 
in the table be reduced by a 
factor of five. 

The rare earths (atomic numbers 57 to 
71) present a perplexing problem. While 
their relative abundances can be estab- 
lished with some degree of certainty, there 


should 


seem to be differences between the results 
from meteorites and those from earth’s 
crust analyses. Some of this discordance 
may be real, but part may represent 
poor analyses of the meteorite material. 
With recently improved techniques the 
shortcomings may be eliminated. Un- 
fortunately, no solar determinations for 
these elements are available. Dr. Aller 
has used rare-earth abundances tabulated 
from crustal studies by K. Rankama and 
G. Sahama in 1950, but has had difficulty 
establishing the zero point of the scale to 
fit the rare earths into the rest of the 
table. He pointed out the possibility that 
the rare-earth abundances may have to 
be increased. 

A reduction of the tabulated tantalum 
abundance by a factor of 10 would appear 
reasonable. This element and tungsten, 
rhenium, osmium, iridium, platinum, mer- 
cury, and thallium are not observed in 
the sun, and gold has not been completely 
studied. Hence, the terrestrial, meteoritic, 
and nucleogenesis estimates have to be 
used. 


Dr. Aller thus stressed the elements for 
which the analyses should be improved, 
but suggested that we may not solve the 
riddle of the solar system’s primordial 
composition until actual samples of ma- 
terial from remote the solar 
system can be analyzed with the aid of 


parts of 
space probes. 


Five of the women as- 
tronomers attending the 
meeting in Cleveland 
were now or formerly 
associated with Goucher 
College in Maryland. 
Left to right: Dr. Sally 
Dieke, Goucher profes- 
sor of astronomy; Lynn 
Hallgren, graduate stu- 
dent at Indiana Univer- 
sity; Dr. Helen Dodson 
Prince, McMath-Hul- 
bert Observatory; Mrs. 
Harriet Hutzler Malit- 
son, Washington, D. C.; 
and E. Ruth Hedeman, 
McMath-Hulbert. 





Coma Berenices Cluster 
and White Dwarfs 


The region of the Coma _ Berenices 
galactic cluster (page 331) has been 
searched for stars that are relatively bright 
in ultraviolet light, a characteristic of 
typical white dwarfs. This work was 
done at the Warner and Swasey Observa- 
tory of Case Institute of Technology, 
where C. B. Stephenson has used the large 
Schmidt telescope of the Nassau station. 

The method of observation was first 
employed at the Tonantzintla Observa- 
tory in Mexico (SKY AND TELESCOPE, 
June, 1956, page 359) to search for blue 
objects. Three exposures are made on each 
field, using suitable filters for the violet, 
blue, and yellow spectral regions, respec- 
tively. Each star on the plate has three 
images, their relative strengths depending 
on the color of the star, the white dwarfs 
being strong in the violet. 

Within 23 degrees of the center of the 
Coma Berenices cluster, Dr. Stephenson 
found five such stars, four of them pre- 
viously known. But he also observed four 
comparison fields in the sky near the clus- 
ter, finding 14 additional stars of this 
kind. All the bluest stars on Tonantzintla 
plates of the same regions were confirmed. 
These combined results indicate no pro- 
nounced concentration of bright ultra- 
violet stars in the direction of the Coma 
cluster down to photographic magnitude 
17.0. Accordingly, Dr. Stephenson con- 
cluded that the number of such stars that 
are members of the Coma cluster is quite 
uncertain. Apparently there is no strong 
clustering there, as sometimes supposed. 


Intense Solar Flares 
of July 16, 1959 

Two major eruptions of incandescent 
gas occurred in a region of activity on 
the north central part of the sun’s disk 
last July 16th. The first, at 15:55 Uni- 
versal time, was rated as a flare of impor- 


tance 3. The second, appearing about 


five hours later at 21:15 UT, was an even 
greater outburst, a flare of importance 3+. 

According to Helen Dodson and E. 
Ruth Hedeman, who studied the phe- 
nomena optically at the McMath-Hulbert 
Observatory in Michigan, the two flares 
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differed significantly in their emission at radio frequencies. 
Radio astronomy establishments reported that both were ac- 
companied by fast- and slow-drift bursts of strong solar radio 
noise. (The former kind of burst is characterized by rapidly 
decreasing frequency, as opposed to the more gradual decline 
in frequency shown by the latter.) 

The principal event detected at a wave length of 10 centi- 
meters in connection with the earlier flare was a burst lasting 
nine minutes and having a peak flux of 350 x 10 watt per 
square meter per cycle per second. With the second flare, a 
“great burst” of more than three hours duration and peak flux 
of 6,500 « 10°* in the same units occurred. In addition, the 
latter event was associated with unusually intense continuum 
emission at radio frequencies and with enhancement of high- 


energy particles in the neighborhood of the earth. 

Some great flares that appear in the red light of the hydro- 
gen-alpha line are accompanied by this intense continuum 
radiation, others are not. ‘The present McMath-Hulbert study 
is part of a more general comparison of optical records of great 


flares, in the hope of correlating certain flare characteristics 
with differences in the radio-frequency emission. 

Up to the present, no direct connection has been found 
between differences in flare sizes, brightnesses, times of rise to 
maxima, and optical spectra, and the radio phenomena in 
question. On the other hand, in all cases examined so far, 
there has been a close association between copious centimeter 
radio emission and the occurrence of Hz flares over the umbrae 
of large sunspots. 

This difference in location of flares is well illustrated by 
those of July 16, 1959. No portion of the earlier one occurred 
directly over the umbra of a large spot, but during the second 
flare, which had intense centimeter emission, three lar 
brae were covered by the enhanced Hy» radiation. 

Che development and position of the second flare can be 
seen in the sample spectroheliograms reproduced here. These 
represent a small part of the McMath-Hulbert Observatory 
records of this event that were obtained with the 50-foot tower 
telescope, using a focal length of 40 feet. 

Throughout the flare, series of spectroheliograms were taken 
at different wave lengths within a six-angstrom interval cen- 
tered on the Hw line. The three pictures across the top row 
were obtained in light one angstrom to the violet of the center 
of the line; those in the middle were centered directly on Ha; 
while the three in the lowest row were photographed in light 
one angstrom to the red of that line. 

In general, the greatest intensity and extent of the flare is 
shown by the middle row of pictures. Here the flare appears 
strong and spread out. Notice that the details on the sun’s 
surface cannot be seen, as light from the center of the H« line 
arises in the sun’s chromosphere fairly high above the photo- 
sphere. By shifting away from the middle of this spectral line, 
however, a lower level of the solar atmosphere is observed. 
Thus, the underlying sunspots are revealed in both the top 
and bottom rows. 

It is by comparing these rows with the middle one that 
ascending and descending gases can be studied. Features that 
occur exclusively, or primarily, in the top row represent ma- 
terial with a net outward velocity relative to phenomena in 
the middle row. That is, this material is rising from the sun, 
as it is visible in light one angstrom to the violet of the center 
of the Ha line, and according to the Doppler principle must 
have a relative velocity of approach. 

Similarly, material receding from us, or descending toward 
the photosphere, is recorded by the one-angstrom red shift used 
in obtaining the bottom row of spectroheliograms. 

Note especially the development of complex descending ab- 
sorption features late in the course of the flare. The last spec- 
troheliogram taken to the redward of Ha shows this material 
as an extensive system of curved dark streamers, which may be 





loop-type prominences seen projected against the sun’s disk. 
This picture was obtained about 1} hours after the maximum 
phase of the flare, which is shown in the central column. 
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Spectroheliograms of a small portion of the sun in hydrogen- 
alpha light, showing a flare of importance 34+ on July 16, 1959. 
These were made with the 50-foot tower telescope of McMath- 


— 


violet of the center of the hydrogen-alpha line for the top row 
of pictures, and one angstrom to the red for the bottom. Photo- 
graphs, McMath-Hulbert Observatory, University of Michigan. 


Hulbert Observatory. From left to right, vertical columns show 
the flare at 21:25, 21:32, and 22:50 Universal time, respectively. 
The spectroheliograph slit was shifted one angstrom to the 
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ASTRONOMICAL SCRAPBOOK 


VISUAL STAR COLORS AND A LIST OF RED STARS 


HAT is the color of a star? To 

answer this question, a thoroughly 
up-to-date astronomer may show you sev- 
eral holes on a punch card, the automati- 
cally made record of a photoelectric pho- 
tometer that has seen the star through 
different color filters. A generation ago, 
the astronomer would have evaluated the 
star's color by photographing it on bfue- 
and yellow-sensitive emulsions, then com- 
paring the magnitudes measured on the 
two plates. It seems a long time since the 
colors of stars were determined by simply 
looking! 

In the latter years of the 19th century, 
many astronomers, professional and ama- 
teur, were studying star colors visually. 
In particular, searching for very red stars 
was a common occupation. The Irish 
amateur John Birmingham compiled a 
list of 658 of them in 1876, which was 
revised and extended to 766 objects by 
an English clergyman-astronomer, T. E. 
Espin, in 1888. When the British Astro- 
nomical Association was founded in 1890, 
one of its observing sections was devoted 
to stellar colors, and was very active for 
a few years. 

Astronomical fashions can change 
abruptly, and amateur interest in colored 
stars is now largely history. There are 
some visible vestiges of the older period 
in Norton’s Star Atlas, which even in its 
latest editions labels certain red stars by 
the letter “R,” and occasionally gives 
their numbers in the Espin-Birmingham 
catalogue. 

The stars themselves have not changed, 
and their hues can still fascinate the 
amateur who explores the heavens for 
his own pleasure. Even to the unaided 
eye, the white of Vega, the orange of 
Aldebaran, and the red of Antares are 
conspicuous, and with practice many in- 


Right 


Star Ascension Declination 
Z Piscium 1 13.4 +25 30 
R Sculptoris 1 24.7 32 48 
o Ceti’ 2 16.8 03 12 
Z Eridani 2 45.5 —12 40 
RZ Arietis® 2 53.0 +18 08 
p Persei 3 02.0 +38 39 
R Doradus 4 36.2 262.41 
ST Camelopardalis 4 46.0 +68 05 
R Leporis® © 54:3 14 53 
W Orionis 5 02.8 +01 07 
RX Leporis 5 09.0 1a 35 
CE Tauri‘ 5 29.3 +18 34 
a Orionis” roa Yes +07 24 
n Geminorum 6 11.9 +22 31 
BL Orionis 6 22.6 +14 45 
UU Aurigae 6 33.1 +38 29 
L? Puppis 7 12.0 —44 33 
R Leonis 9 44.9 +11 40 
U Antliae 10 33.0 =39>16 
U Hydrae 10 $5.1 ASO 


SYNONYMS: 1, Mira; 2, 45 Arietis; 3, Hind’s crimson star; 4, 119 Tauri; 5, Betelgeuse; 6, Antares; 7, 


garnet star; 9, 19 Piscium. 
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termediate hues become _ recognizable 
among the Ist- and 2nd-magnitude stars. 
Fainter objects, however, appear a non- 
descript gray or a subjective blue, as a 
rule. But a 3-inch or 4-inch glass will 
extend a color survey to about magnitude 
6, while a 6- or 8-inch reflector is highly 
effective for picking out red stars in Milky 
Way fields. The larger the aperture used 
to view a star, the more distinct and vivid 
its hue. Reflecting telescopes are better 
than refractors for this purpose, because 
they are fully achromatic. 

It is still an interesting experiment to 
spend an evening or two gauging the 
tints of a number of the brighter stars by 
inspection, preferably with the aid of bin- 
oculars. Certain precautions are helpful. 
Avoid stray light, which can falsify colors 
by contrast or fatigue effects. Do not at- 
tempt stars too near the horizon, where 
the atmosphere can cause a_ spurious 
reddening. 

For the convenience of the amateur 
who wishes to inspect some red stars, a 
list of 40 bright representatives is pre- 
sented here. All of them can be located 
with the aid of the Skalnate Pleso atlas. 
The positions are for 1950. Variability in 
brightness is common among the redder 
stars, but Mira-type variables have gener- 
ally been omitted from the list, as special 
charts are ordinarily needed to identify 
them when they are faint. 

Verbal descriptions of color have their 
limitations; they are highly personal and 
often indefinite, and terms like fiery red 
invite exaggeration. It is much better to 
use a numerical scale for estimating star 
colors, a proposal first made in 1872, by 
the Athens astronomer J. F. J. Schmidt. 

He explains his idea as follows: “I leave 
aside the greens, blues, and purples seen 


only in double stars, as well as_ the 
Visual Spec- 

Magnitude trum Star 
7.0-7.9 NO VY Ursae Majoris 
5.8-7.7 N3 Y Canum Venat. 
2.0-10.1 Mb6e TU Canum Venat. 
6.4-7.8 M4 W Hydrae 
5.4-5.8 M6 X Herculis 
3.2-3.8 M4 a Scorpii® 
5.3-6.3 M7 « Herculis 
6.9-8.3 N5 a Herculis’ 
5.5-10.7 N6e XY Lyrae 
5.9-7.7 N5 S Scuti 
5.9-7.0 M6 5° Lyrae 
4.6-5.0 M2 R Lyrae 
0.4-1.3 M4 V Aquilae 
3.1-3.9 M3 V450 Aquilae 
6.3-6.9 N AQ Sagittarii 
5.1-6.8 N3 AC Draconis 
3.4-6.2 M5e W Cygni 
5.4-10.5 M8e V460 Cygni 
5.7-6.8 Nb pu Cephei® 
4.8-5.8 N2 TX Piscium’ 


ercenish tinge of many single ones, and 
confine myself to the series which begins 
at pure white, runs through all grades 
to yellow, and passes eventually to red. 
Actually my observations do not show 
perfectly white or perfectly red 
stars. . . . In my scale I set pure white 

0, pure yellow = 4, deep golden yel- 
low = 6, and all of my red stars are 
eraded between 6.5 and 9.” 

Many slight modifications of the origi- 
nal Schmidt scale were later suggested. 
The German amateur H. Osthoff, of 
Cologne, spent 25 years studying star 
colors visually. For practical use, the 
definitions of the color steps he proposed 
in 1912 are helpful: 

0 White 

1 White with a slight admixture of 

yellow 

2 Yellow and white in equal parts 

3 Light yellow 

4 Pure yellow 
5 Deep yellow 
6 Yellow with a slight admixture of 


any 


red 
7 Red and yellow in equal parts 
(orange) 
8 Orange red 
9 Red 
A good idea of how an old-time color 
observer of the best class went about his 


work is given by Osthoff. He describes 
the systematic estimates of star colors with 
a 4-inch refractor in preparation of his 
catalogue published in 1900: 

“The observing room was always en- 
tirely darkened. I covered my head and 
the eye end of the telescope with a dark 
cloth. The observations were written 
down in the dark, and the color was al- 
ways expressed in one figure, without 
decimals. Only under the most pressing 
circumstances was the lantern opened 
during the time of observation, and then 
only to look at the star chart. I always 
estimated an unknown star with respect 


to a known star. At the conclusion of 
Right Visual Spec- 
Ascension Declination Magnitude trum 
h m > a 
10 41.6 +67 40 6.0-6.6 NO 
12 42.8 +45 43 5.2-6.6 N3 
12° 52:7 +47 28 5.4-5.9 M6 
13 46.2 28 07 5.9-9.8 M8e 
16 01.1 +47 23 6.3-7.4 M6 
16 26.3 26 19 0.9-1.8 M1 
16 27.0 +41 59 4.6-6.0 M6 
Ly 24 +14 27 3.0-4.0 M5 
18 36.5 +39 37 6.1-6.6 M4 
18 47.6 —07 58 7.0-8.0 N3 
18 52.8 +36 50 4.3-4.7 M4 
18 53.8 +43 53 4.0-5.0 M5 
19° 01.7 —05 46 6.7-8.2 N6 
19 31.3 +05 21 6.3-6.9 M7 
19 31.4 —16' 30 6.6-7.6 N3 
20 19.9 +68 48 5.2-5.4 M5 
21 34.1 +45 09 5.0-7.6 M4e 
21 39.9 +35 17 6.1-7.0 N1 
21 42.0 +58 33 3.6-5.1 M2e 
23 43.8 +03 13 4.9-5.7 NO 


Rasalgethi; 8, W. Herschel’s 


the observations, still during the night, 
or at the latest the next morning, I 
glanced over my notes and identified the 
stars. Before the beginning of each eve- 
ning’s work I looked over the program, 
but did not take any heed of the observa- 
tions already made. 

“When there was bright moonlight, un- 
steady air, or a too cloudy sky, I made no 
estimation of color. I looked long and 
fixedly at each star until the impression 
of its color no longer fluctuated. The 
average time required for a color estimate 
was 2.21 minutes.” 


JOSEPH ASHBROOK 





WATER IN VENUS’ ATMOSPHERE 

Detecting water vapor in the atmos- 
pheres of other planets is extremely dif- 
ficult because of the vast amount of it in 
our own air. Therefore, last November 
29th the U. S. Navy sent a manned bal- 
loon to an altitude of 80,000 feet — above 
98 per cent of the earth’s air — to make 
spectroscopic observations of Venus. 

Analysis of the pen-recorder tracings 
has now been completed at Johns Hop- 
kins University, and Dr. John Strong, of 
its Laboratory of Astrophysics and Physi- 
cal Meteorology, has communicated the 
following summary of the results: 

“Commander Malcolm D. Ross (the 
pilot) and Charles B. Moore (the scien- 
tific observer) had difficulties with bal- 
loon gondola motion during the half 
an hour that Venus was available to ob- 
servation. In spite of this they got three 
periods during which Venus was studied, 
and in each of these periods the water 
lines in the 11,300-angstrom band of H:O 
modulated the detector response. 

“The average modulation (5% + 4%), 
using a calibration made in the Strato- 
bowl, and ignoring total pressure correc- 
tions, gave 53 microns as the liquid-layer 
equivalent water vapor penetrated in the 
atmosphere of Venus. After dividing by 
2.8, to account for the double traversal 
and average path inclination, we get 19 
microns as the equivalent liquid water 
layer above the Venus cloud level. 

“If the pressure is less on Venus (as 
we expect) than it was on the occasion of 
calibration at the Stratobowl in South 
Dakota, this modulation would corre- 
spond to a higher water content. The in- 
crease would be small, unless the pressure 
is below 0.1 atmosphere, since the modula- 
tions were nearly in the linear region 
rather than the square-root law region. 
The water vapor in the part of the optical 
path in the earth’s atmosphere above the 
gondola was negligible. 

“The measured Venus water is about 
four times more water than lies in our 
own stratosphere (4 microns precipitable 
water above 48,000 feet over the British 
Isles), and is about the same as lies above 
high-level clouds on the earth... . 

“We presume there is much more water 
in the Venusian atmosphere below the 
cloud level.” 





The grating spectroscope described in Ernst Keil’s article is shown here being 

used in a laboratory test of the properties of a filter. Next to the light source 

is a condensing lens, and the filter is mounted at the tube end next to this, 

covering half the slit length. This spectroscope will also fit directly into the 
eyepiece holder of a telescope. Photograph by the author. 


A Simple Replica-Grating Spectroscope 


ERNST KEIL 


HY have so few amateur astrono- 

\X) mers tried their hand at that fas- 

cinating branch of astronomical 
science, spectroscopy? Nowadays much of 
the work at large and small observatories 
around the world is spectroscopic. This 
neglect on the part of the amateur is hard 
to explain, for anyone who has the skill 
and patience to make, mount, and adjust 
a first-rate mirror or lens is surely quali- 
fied to make the simple spectroscopic 
equipment that suits his needs. 

Though the amateur’s field of activity 
will be more restricted than the profes- 
sional’s, that is no reason why he should 
deprive himself of the keen satisfaction 
he can derive from his efforts in spec- 
troscopy. A famous American physicist 
and astronomer, A. A. Michelson, once 
said during a lecture on light: “This to 
my mind is one of the most fascinating 
departments not only of science but of 
human knowledge. If a poet could at the 
same time be a physicist, he might convey 
to others the pleasure, the satisfaction, 
almost reverence which the subject in- 
spires. The aesthetic side of the subject 
is, I confess, by no means the least at- 
tractive to me.” 

In the radiations reaching us from the 
sun and other stars, each element pro- 
duces lines with characteristic wave 
lengths, and can make its presence known 


by their definite color and position in the 
spectrum. But it requires a spectroscope 
to make visible to the eye the splendors 
of the spectral colors, and to arrange in 
orderly sequence the multitude of light 
waves. 

An amateur’s spectroscope for explor- 
ing the simpler aspects of spectra should 
be designed for convenient visual use. By 
inserting the instrument in the eye end 
of a telescope, he can observe such celes- 
tial objects as the sun and brighter stars, 
and demonstrate that the moon shines 
by reflected solar light. The device can 
be used for many experiments on the 
ability of filters to restrict the passage of 
particular wave lengths or colors, and 
for the investigation of other interesting 
phenomena. 

The instrument should be simple me- 
chanically and optically, yet conform as 
nearly as possible to scientific standards. 
Its construction should allow it to be 
hand held, attached to a telescope, or 
mounted on a suitable support for labora- 
tory experiments. These requirements are 
best met by a direct-vision spectroscope, 
equipped with a transmission-type replica 
grating. This apparatus consists of the 
grating and one lens, the latter serving 
both for collimating and viewing. 

The use of a replica grating as the 
dispersing element, instead of one or 
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The author has sketched the construction of the direct-vision spectroscope, 

whose optical parts are a single achromatic lens and a replica grating. In the 

lower section is shown the laboratory setup, with an auxiliary lens for concen- 

trating the light-source beam upon the slit. At the upper left is a front view 
of the slit assembly. 


more prisms, presents conspicuous advan- 
tages. A basic objection to prisms is that 
they disperse red light less than light of 
shorter wave lengths; a grating, on the 
other hand, produces a rational spectrum, 
whose uniform wave-length scale facili- 
tates calibration. Furthermore, with 
prisms, the larger number of optical ele- 
ments complicates construction and cali- 
bration of a spectroscope. 

Our instrument, as the accompanying 
diagram shows, consists of a unit (I) for 
carrying the slit; a housing (II) for the 
replica grating and lens; and a piece of 
brass tubing (III) for alignment of the 
other two parts. This tube facilitates the 
two important adjustments of the spectro- 
scope: bringing the slit jaws into sharp 
focus in the focal plane of the lens, and 
making them parallel to the lines of the 
grating. 

As in any spectroscope, the spectral 
lines observed with this instrument are 
merely images of the slit, distributed ac- 
cording to their respective wave lengths. 
Thus, the more perfect the edges of the 
slit, the better defined and sharper the 
spectral lines will appear. For best per- 
formance, the jaws should be made of 
steel, preferably hardened, and lapped 
and polished until their edges show not 
the slightest roughness when viewed 


(the 8 8 tare 





through the instrument's collimating lens. 

In the diagram of the spectroscope, the 
slot which holds the filters can be seen in 
front of the slit. For filter testing, the 
bottom of the slot should be cut just 
deep enough for the filter to cover only 
half the length of the slit, allowing a 


light to unobstructed 


beam of pass 


To show the perfection 
and precise spacing of 
the grooves cut by the 
ruling engine, this is an 
enormous enlargement 
of a small part of a dif- 
fraction grating ruled 
on speculum metal. 
There are eight lines 
per inch in the picture, 
but 15,000 to the inch 
on the original grating, 
here magnified nearly 
1,900 times. Grating and 
photomicrograph are by 
Harold D. Babcock. 


Bright comets are interesting subjects for amateur observations by means of 
a direct-vision spectroscope attached to a telescope. The spectrum of the 
comet’s head normally has bright bands superimposed on a continuous back- 


ground of reflected sunlight. 


In rare cases, when comets pass very near 


the sun, their spectra show bright lines of iron and other metals. This spectro- 

gram of Comet 1957d, taken August 6, 1957, by Theodore Stecher, is note- 

worthy for the strong yellow emission line of sodium, just to the right of 
center. University of Michigan Observatory photograph. 
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through the lower half of the slit. In 
this way, two spectra are formed, one 
above the other, and can be readily com- 
pared. The lower is the normal spectrum 
of the light source, while the upper is 
the same spectrum minus the portion 
blocked by the filter. 

This experiment with filters is best 
carried out in the laboratory, with the 
spectroscope held in a suitable support. 
Place the light source close, to give an 
intense beam of light on the grating 
and produce a_ brilliant spectrum. As 
shown, we can increase the intensity of 
the beam by mounting a short-focus con- 
densing lens to concentrate a bright spot 
of light on the slit. In a similar way, the 
effectiveness of the spectroscope used 
with a telescope depends greatly on the 
telescope’s light-gathering power. 

A grating (or its offspring, a replica 
grating) is the heart that makes most of 
our present-day spectroscopic equipment 
live. Reproduced here is a close-up view 
of a remarkable scientific achievement, a 
photomicrograph of a tiny section of a 
diffraction grating that has 15,000 grooves 
per inch, ruled on speculum metal. The 
grating is six inches wide, with 90,000 
such grooves, each four inches long. 

The accuracy requirements of such a 





grating are breathtaking. The surface in 
which the grooves are to be cut must be 
flat within 1/50 wave length of light, 
and the grooves must be straight, parallel, 
and evenly spaced, with no spacing error 


- greater than 1/ 1,000,000 inch. 


Soon after H. A. Rowland, at Johns 
Hopkins University, finished ruling his 
first grating on a speculum-metal blank 
some 70 years ago, the idea arose of 
making copies of these marvelous but 
costly devices. Ever since, the optical 
world has been interested in the difficult 
art of producing replica gratings that 
would have all the precision and _perfec- 
tion of their masters. 
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A copy of Fraunhofer’s original map of the solar spectrum (1815). Contrary to modern convention, red is at the left, violet 
at the right. The letters assigned to the stronger lines by Fraunhofer are still in universal use. The two features labeled 
A and B are absorption bands caused by molecular oxygen in the terrestrial atmosphere; C is the red hydrogen-alpha line. 


The original method of making replicas 
— pouring collodion casts of the ruled 
surface — long remained essentially un- 
changed, though materials and techniques 
varied. In recent however, some 
radically new successful processes have 
been developed in the United States, and 
the replicas now available from commer- 
cial manufacturers are quite suitable for 
use in the direct-vision spectroscope we 
have described here. 

This particular spectroscope is equipped 
with a new-type replica prepared by a 
method developed by the author. It is 
32 millimeters in diameter and has 15,000 
lines to the inch, concentrating most of 
the light in the first- and second-order 
spectra. In spite of its small size, its per- 
formance excellent, and the dimen- 
sions of replicas made by this method 
are limited only by the size of the master 


years, 


1S 


erating. 

A novel feature of this replica is that 
it was produced upon a glass backing, 
line-side up. Thus, the replica grating 
can be used for transmitted light, or if 
aluminized, for reflected light. The alu- 
minum coating may readily be removed 
the delicate grooved 


without injuring 


film of the replica. 





For observing celestial objects, the 

author’s spectroscope is attached to a 

7-inch refractor that is equipped with 
a zenith diagonal. 


Replicas of this kind allow a_ con- 
siderable simplification of the conven- 
tional arrangement for spectroscopic work 
with transmitted light (collimating tele- 
scope, replica mounted on glass, and ob- 
serving telescope). ‘The replica film can 
be generated directly on the flat surface 
of an achromatic plano-convex collimat- 
ing lens, thus eliminating the need for a 
separate support. The replica film formed 
on the collimating lens becomes for all 
practical purposes an integral part of 
the lens, and though it will not peel off, 
it can be removed without risk to the lens. 

It difficult evaluate definitely 


is to 


the resolving power of our small spectro- 
scope. Of paramount importance are the 
construction and adjustment, especially 
of the slit jaws. The light-gathering power 
of the telescope and the quality and 
magnifying power of the collimating lens 
are likewise of considerable importance. 
The instrument pictured here just sepa- 
rates, in the second order, the two yellow 
lines in the mercury spectrum (at wave 
lengths 5791 and 5770 angstroms). It is 
equipped with the replica and _plano- 
convex collimating lens combination de- 
scribed above, and was made with particu- 
lar care for demonstration purposes. 
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Would an 8-inch plate-glass mir- 
5-inch £/2 


Q. 
ror perform suitably 
Schmidt 

A. Although its coefficient of expan- 
sion is three times that of pyrex, plate 
glass will make a satisfactory mirror in a 
Schmidt camera system that is completely 
enclosed during preventing 
sudden temperature changes from. seri- 
ously affecting the mirror’s figure. How- 
ever, sizable temperature differences may 
change the position of the focal surface, 
so a calibration chart is necessary for cor- 
rectly setting the focus according to the 


in a 
camera? 


operation, 


temperature at various seasons of the 
vear. 
Q. Who was the first person to detect 


a lunar rill? 

A. The Dutch astronomer Christiaan 
Huygens detected the Hyginus rill in 
1684, using a nonachromatic refractor of 
60-foot focus and powers of 180 and 160. 


Q. What is the least separation at 
which double stars have been discovered 
by direct telescopic inspection? 

A. R. G. Aitken found a few pairs as 
close as 0.09 second of arc (for example, 
Kappa Ursae Majoris) with the Lick 36- 
Still closer pairs have 
interferometer observing 


inch refractor. 
been found by 
techniques. 

Q. What are the nubeculae: 

A. Nubecula major is an old name for 
the Large Magellanic Cloud, nubecula 


minor the Small. 


Q. What is the phase angle of a 
planet? 

A. It is the angle at the planet be- 
tween the earth and sun. When the phase 
angle is divided by 180°, the result is the 
fraction of the planet’s earthward hemi- 
sphere that is unilluminated. 

Q. What is the faintest star that 
been seen with the 40-inch Yerkes refrac- 


has 


tor? 

A. This may have been 
tion of the variable star V Delphini by 
J. A. Parkhurst in August, 1901, when it 
was magnitude 17.1. 


22 
classical 
A. Practically all 
agree that this former belief is the result 
of misunderstanding the ancient literary 
Sirius is a white 


the observa- 


Was Sirius actually a red star in 
times? 


recent authorities 


references to this star. 
star, of spectral class 4. 
Q. What is the next year when we will 
twice have two full moons in one month? 
A. This infrequent coincidence will 
take place in 1961: January Ist and 3lst, 
\pril Ist and 30th. 


Q. What is the epoch of a star chart? 

A. It is the date for which the posi- 
tions of the stars are plotted on the chart, 
for example, 1950.0. Due to precession of 
the equinoxes (westward along the eclip- 
tic), the celestial equatorial co-ordinates 
are continually shifting with respect to 
Thus a star atlas becomes less 
several decades after 
in use are 


the stars. 
to use 
its epoch. Most charts 
drawn for the beginning of 1950, includ- 


convenient 
now 


ing the monthly maps in this magazine. 
W. E.S. 
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OBSERVING THE SATELLITES 


THe “UNKNOWN” SATELLITE 


IDESPREAD public interest was 
a Department of De- 
February 10, 


aroused by 
fense announcement on 
1960, that an artificial satellite of un- 
known origin was circling the earth in a 
near-polar orbit. 

According to Pentagon spokesmen, the 
mysterious body was first detected on Keb- 
ruary Ist, by SpaSur, the space surveil- 
lance system operated by the Navy for the 
Advanced Research Projects Agency. ‘This 
system has two 50-kilowatt radar trans- 
\rizona and Alabama, each 
with stations to receive 108-megacycle 
echoes, which are analyzed _ interfer- 
ometrically. A search of earlier records 
at the SpaSur Operations Center at Dahl- 
gren, Virginia, then showed that the 
strange satellite had been recorded at 
least as far back as December 19th, and 
that its orbital elements were inconsistent 
recognized artificial 


mitters in 


with those of any 
moonlet. 

Ihe next. information made public 
was a February 11th Pentagon announce- 
ment of orbital data, and on the 15th the 
Air Force’s Space Track issued its first 
ephemeris. Further study led to a De- 
partment of Defense statement on Febru- 
ary 23rd that the strange object was 
“most probably the recovery capsule of 
Discoverer V." This polar satellite had 
been launched from Vandenberg Air 
Force Base, California, last August 13th 
(Sky AND 'TELEscopE, October, 1959, page 
675). 

Hence the proper designation of the 
observed object is 195922. There had 
been confusion in nomenclature, some 
reports referring to it as 19602, a name 
now withdrawn and reserved for the first 
successful launching in 1960. 

Re-analysis of early records has shown 
that the SpaSur network had_ received 
radar echoes from the capsule as early as 
August 15, 1959, the day after the capsule 
was separated from its carrier rocket, and 
the first date on which any radar contact 
could have been made from the con- 
tinental United States. The strength of 
the signals was consistent with the size 
of the tub-shaped satellite, about 33 inches 
in diameter and 27 inches deep. 

From the orbital data published by 
Space ‘Track, it is possible to find sub- 
stantiating 
tion, and to reconstruct what probably 


evidence for the identifica- 


occurred when the capsule separated. 
Telemetry reports gave the time of sepa- 
ration as 21:42 Universal time on August 
I4th. This took place over the Pacific 
Ocean, at latitude 43° north, longitude 
165° west. The carrier rocket, just before 
25,950 


feet per second, at a height of about 145 


separation, was traveling about 


miles, dropping gradually in a path in- 
clined about half a degree to the horizon- 
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tal, as it approached its 135-mile perigee 
height. The direction of motion was 
about 13.6 degrees east of south. 

The recovery scheme adopted for the 
Discoverer series depends critically on the 
stabilized orientation of the orbiting vehi- 
cle, and it is this part of the experiment 
that seems to have gone wrong. The en- 
tire Agena second stage was intended to 
be traveling tail first, stabilized by gas 
jets so that the capsule would be pointing 
backward and 60 degrees below horizon- 
tal. The procedure called for the firing 
of a set of explosive bolts at a predeter- 
mined time, allowing springs to push the 
capsule away from the Agena, and then 
the retro-rocket in the capsule was to be 
triggered. The free capsule would then 
descend, to be snatched in midair by wait- 
ing planes. 

Instead, it can be deduced from the 
recently determined orbit of the capsule 
that at the moment of separation the 
Agena was traveling nearly nose _ first, 
yawed at an angle of perhaps 32 degrees 
eastward to the line of flight, and prob- 
ably pointing slightly upward. Thus, the 
firing of the retro-rocket increased the 
speed of the capsule by about 1,120 feet 
per second, and changed its direction of 
motion about 1} degrees, as projected on 
a horizontal plane. The calculated in- 
crease in velocity is consistent with the 
known thrust of the retro-rocket and the 
195-pound weight of the capsule. 

This reconstruction is based on the 
orbital inclination of 78.94 degrees an- 
nounced for 1959¢2 by Space Track, and 
on an initial revolution period of 109.2 
minutes for the capsule, extrapolated 
from the 104.0-minute period on February 
25, 1960. By the application of perturba- 
tion theory, the regression rate of the 
nodes of the capsule’s orbit can be related 
to the rate of period change. This gives a 
total change in the node of more than 
220 degrees between the date of separa- 
February 25th, in excellent 
agreement with observation. 

There are other checks on the identi- 
fication. ‘The orientation of the orbital 
plane of 195922, when extrapolated back 
to the date of separation, agrees reason- 
ably well with the orientation of Dis- 
coverer V’s orbital plane at that time. 
Similarly, the position of the perigee 
point of 19592 can be shown to have 
been near the separation point, but prob- 
ably slightly behind it, thereby suggesting 
that the Agena was tilted upward when 
the capsule was ejected. Taken together, 
these facts argue strongly for the identity 
of the newly found object with the Dis- 


tion and 


coverer V capsule. 

The capsule’s perigee height was about 
130 miles on February 25th. Immediately 
after its rocket 
vehicle, its apogee distance was about 
1,360, but it had fallen to 1,050 miles by 


separation from the 





February 25th. The argument of perigee 
on the later date was 21.8 degrees, de- 
creasing 2.56 degrees per day. 

At the epoch of separation, the local 
mean time of passage through the ascend- 
ing node (northward across the equator) 
was 23:19, but it came earlier by about 
8.3 minutes per day, sweeping completely 
around the clock by February 25th. It 
was then 19:40, decreasing about 8.75 
minutes per day. 

The conditions of visibility of polar- 
orbit satellites were discussed in this de- 
partment for March, 1959, page 260. In 
the case of 1959¢2, observers in middle 
latitudes had two periods of visibility in 
the morning sky and two in the evening, 
prior to the radar recognition of this 
object. At the time of discovery, another 
period of visibility was commencing in 
south temperate latitudes. On February 
17th, two days after the Space Track 
ephemeris was distributed, Australian 
Moonwatch teams at Adelaide and Eliza- 
beth Grove made successful optical ob- 
servations. A few hours later, there was 
an additional sighting by the Moonwatch 
group at Pretoria, South Africa, and the 
Baker-Nunn camera located nearby ob- 
tained photographs. Shortly thereafter, 
19592 was also filmed by Baker-Nunn 
cameras in Argentina and Australia. 

Visual observers in February found that 
the Discoverer V capsule appeared about 
magnitude +7 when viewed at a range of 
500 miles. It would be appreciably bright- 
er for a watcher directly beneath it at 
perigee. The next period in which optical 
observations will be possible from the 
United States comes in late spring. 


SATELLITES IN Orsit — Marcu 1st 


ROM its improved computation and 

communication facilities, dedicated in 
February at Bedford, Massachusetts, the 
National Space Surveillance Control Cen- 
ter (Space Track) has released the follow- 
ing data concerning the principal satel- 
lites in orbit on March 1, 1960: 


Satellite Period Apogee  Perigee 

(min.) (statute miles) 
1958a 108.7 1,242 216 
195881 138.2 2,684 402 
1958B2 133.8 2.446 405 
195882 91.5 5354 109 
1959al 1225 2.050 347 
1959a2 129.6 2,279 347 
19592 103.9 1.041 125 
1959y 129.8 2.325 315 
195%1 101.2 672 346 
1959.2 101.2 671 343 
1959) 92.2 427 108 


The center, operated for the Advanced 
Research Projects Agency by the Air 
Force, is responsible for the surveillance 
of all artificial satellites, and the orbital 
elements and ephemerides it computes 
are widely distributed. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 
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EW FINDINGS about the planets, 
Ae and meteorites were pre- 

sented at Chicago, Illinois, on De- 
cember 26, 1959, when Section D (Astron- 
omy) of the American Association for the 
Advancement of Science held a_well- 
attended meeting. 

In addition to a morning symposium 
on solar system problems, co-sponsored 
by the American Astronautical Society, 
there was a two-part afternoon conference 
on photoelectric photometry, the second 
portion emphasizing work by amateurs 
and arranged jointly with the Astronomi- 
cal League. The one-day program also 
included the address of the retiring vice- 
president of Section D, given by Dirk 
Brouwer, director of Yale University Ob- 
servatory, on problems of positional as- 
tronomy in the Southern Hemisphere. 

History OF THE LUNAR SURFACE 

“The lunar surface shows a bewildering 
amount of structural detail, which bears 
testimony that it has had an eventful his- 
tory,” said G. P. Kuiper, of Yerkes and 
McDonald Observatories. “Since the moon 
has no atmosphere now and has almost 
certainly not had one except possibly dur- 
ing its formative stage, we conclude that 
erosion as known on the earth is absent 
from the and that the observed 
structural features are the accumulative 
effect of the entire lunar history. On the 
basis of what is known or inferred about 
the ages of the earth, the meteorites, the 
sun, and the solar system, the duration of 
the lunar history is estimated to be be- 
tween five and six billion years. On the 
basis of what is known regarding the 
meteorites the earth, it is further 
estimated that the moon went through a 
period of widespread internal melting 
and subsequent freezing about 4.5 billion 
years This expected development 
provides a clue to the understanding of 
many events that appear to have taken 
place on the lunar surface, including the 
formation of the maria, the most promi- 
nent features. ‘e 

Dr. Kuiper pointed out that there are 
two distinct varieties of lunar maria. The 
more numerous which Mare 
Crisium is essentially 


moon, 


and 


ago. 


class, of 


an example, is 


round and symmetrical, and surrounded 
by mountain arcs. These maria have pe- 
ripheral tension rills and pressure ridges, 





























Examples of the two 
types of lunar “seas” 
discussed at Chicago 
by G. P. Kuiper 
can be seen in this 
Mount Wilson 
photograph with the 
100-inch telescope. 
Mare Imbrium, cov- 
ering the whole cen- 
tral part of the pic- 
ture, is mountain 
fringed and contains 
some submerged cra- 
ters, including Wal- 
lace. The latter is 
centered about 14 
inches from the top 
of the picture, north- 
west of Eratosthenes. 
Compare Mare Im- 
brium with irregular- 
ly shaped Mare Frig- 
oris, lower left, and 
Sinus Roris, lower 
right. Mount Wilson 
and Palomar Observ- 
atories photograph. 


but contain no ghost (partially drowned) 
craters. Additional cases are the seas Im- 
brium, Serenitatis, Nectaris, Smythii, and 
Humorum. Such maria resemble giant 
impact craters, as R. $. Baldwin and others 
have pointed out. Dr. Kuiper believes 
that these impacts occurred while the 
moon’s interior was near the melting 
point, and locally probably molten. Hence 
a mare of this kind should have asgenuine 
lava surface, whose topmost layer has been 
pulverized by countless minute meteoritic 
particles over the ages. 

Mare Tranquillitatis and Mare Nubium 
are instances of the second kind of lunar 
sea, characterized by the absence of fring- 
ing mountain arcs and by the presence of 
ghost craters. While such maria may have 
rills along their edges, their surface ridges 
appear to be of local origin, and not re- 
lated to the general geometry of the mare. 
The relatively few maria in this class are 
described by Dr. Kuiper as the result of 
flooding rather than impact. 


“The moon does not appear to be 
unique in possessing major maria,” the 
Yerkes and McDonald astronomer con- 


tinued. “The other accessible small plan- 
ets, Mercury, Mars, and the Jupiter satel- 
lites I-IV, also are spotty, much like the 
moon. This finding strengthens the belief 
that the impacts were not the main cause 
of the lavas; the numerous small lava 
basins on the moon and high-level up- 





wellings of lava, such as in Wargentin, 
add further evidence. By contrast, large 
impact craters such as Clavius (150 miles 
in diameter) show no trace of melting; 
Clavius is nearly invisible at full moon. 
The explanation is that Clavius is dis- 
tinctly pre-mare. Nor do distinctly post- 
mare craters show any evidence of melt- 
ing: Copernicus, Tycho, Langrenus. The 
melting at the surface appears to belong 
to a rather sharply defined period, which, 
by analogy to the meteorite data, is as- 
sumed to have occurred about 4.5 billion 
years ago.” 
ARGON IN STONY METEORITES 

The University of Chicago chemist Ed- 
ward Anders has deduced that the mean 
temperature of stony meteorites during 
the major part of their history was a sur- 
prisingly low 188° Kelvin at most. His 
argument is the following. 

Measurements of such meteorites’ argon- 
40 content, formed by the radioactive 
decay of potassium 40, have given 4.0 to 
4.4 billion years as the time elapsed since 
the objects became cold enough to retain 
the gas. Other methods, based on the 
decay of uranium and rubidium, indicate 
that solidification occurred about 4.5 to 
5.5 billion years ago. 

From the close agreement of the two 
kinds of dating methods, Dr. Anders sug- 
gests that the total argon loss since solidi- 
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fication has been no higher than 20 per 
cent and was possibly much lower. ‘This 
loss could have occurred either during the 
initial cooling of the meteorite parent 
bodies, if this process took as long as 
several hundred million years, or by slow 
diffusion at low temperatures throughout 
a meteorite’s history. 

For the latter case, Dr. Anders made 
use of experiments (by J. Geiss and D. 
Hess) in which meteorite samples were 
heated to various temperatures and the 
rate of argon expulsion measured. From 
their results, the stony meteorites’ aver- 
age temperature was found to be 188° 
as an upper limit. This indicates that the 
parent bodies must have remained at 
more than Mars’ distance from the sun, 
as otherwise solar heating would have 
raised the internal temperature too high. 

This result gives strong support to the 
suggestion that the stony meteorites are 
products of the breakup of bodies with 
the dimensions of asteroids rather than 
planets. Dr. Anders demonstrated this 
with calculations showing that only in 
the interiors of parent bodies not larget 
than 250 kilometers in diameter would 


radioactive heating be small enough. 


ASTROMETRY IN THI 
SOUTHERN HEMISPHERE 


In his address to Section D, Dr. Brouwer 
discussed some consequences of the fact 
that the world’s observatories and astrono- 
concentrated in the 
This unbalance, 


mers are strongly 
Northern Hemisphere. 
which leaves the southern skies less well 
studied, is harmful to observational as- 
tronomy, and special measures are neces- 
sary to overcome it. 

He cited four of the major efforts Ameri- 
can observatories have made in the past. 
In 1890, E. C. 
Harvard southern station at 


Pickering established a 
\requipa, 
Peru, which made possible the comple- 
tion of large programs of star magnitude 
Drape Cata- 
logue of spec tral types, and numerous sur- 


measurements, the Henry 





veys of southern galaxies. This station 
was moved in the 1920's to near Bloem- 
\frica, where it still 
operates as the Boyden Observatory. 

Six decades ago, W. W. Campbell sent 
a Lick Observatory expedition to Santiago, 
Chile, with the result that our knowledge 
of the radial velocities of naked-eye stars 
is reasonably complete over the entire sky. 
The third case is Yale University Ob- 
servatory, which in the 1920's established 


fontein, in South 


a station at Johannesburg, South Africa, 
and shared with the Royal Cape Observa- 
tory the amassing of distance measure- 
ments of southern stars. The Yale station 
is now in Australia. About the same time, 
the University of Michigan established an 
observatory at Bloemfontein, where R. A. 
Rossiter and his assistants made a very 
substantial contribution in the discovery 
and measurement of southern visual bina- 
ries. This list could be extended, of course, 
by the addition of European and other 
(American astronomical efforts in southern 
latitudes. 

Nevertheless, observational astronomy 
in the Southern Hemisphere is lagging 
far behind that in the Northern. A no- 
table exception is the work of the radio 
astronomers at Sydney, Australia. We are 
all too familiar with gaps of many kinds 
in our knowledge of the third of the 
Milky Way that is unobservable from 
Thus, Dr. 
Brouwer emphasized that Southern Hemi- 


Europe and North America. 


sphere observatories are not a mere luxury. 

Today the situation in Southern Hemi- 
sphere astrometry is alarming, for the 
Cape Observatory is the only one below 
the equator now making fundamental 
This 


makes it practically impossible to prov ide 


determinations of star positions. 
adequate checks on possible systematic 
errors in the positions and proper motions 
of southern stars. When H. R. Morgan 
system 


compiled his recent Washington.,, 
of star places, six of the 13 southern cata- 
logues from 1910 to 1945 he used were 


observed at the Cape. However, La Plata 


Observatory in Argentina is developing 









































The manner in which the moon was scanned for William Sinton’s infrared 
survey is illustrated. Lowell Observatory picture. 
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a new station for positional work, and the 
U.S.S.R. Academy of Sciences is consid- 
ering an expedition to make fundamental 
observations of southern stars. ‘There are 


also plans for new astrometric facilities at 
Caracas, Venezuela. 

Meanwhile, some 13 northern observa- 
tories are co-operating to produce a new 
catalogue, known as the AGK., which 
should markedly improve our knowledge 
of proper motions in the northern. sky. 
Although the positions of more than 
200,000 stars are to be derived from plates 
taken with wide-angle cameras, these will 
depend on the places of some 20,000 ref- 
erence stars, between declinations +90° 
and —5°, which will have to be observed 
visually. 

Previously, the bottleneck in such a 
huge program of cataloguing stars photo- 
graphically was in the measurement of the 
plates and in the computations. ‘This is 
no longer true. Fast automatic measuring 
engines and electronic computers will 
make the task far simpler than it was 25 
years ago. When the AGK, is completed, 
there will be serious consideration of its 
extension to southern skies. 

Dr. Brouwer called attention to a pro- 
gram begun at Lick Observatory in the 
1930’s by W. H. Wright, with the 20-inch 
Carnegie astrographic refractor. In_ this 
project, the positions of stars are tied to 
distant galaxies, which provide a_ stable 
reference network against which absolute 
proper motions of stars can eventually be 
determined with great precision. At Lick 
Observatory, the first-epoch photographs 
were all taken by 1954 (Sky AND ‘TELE- 
scope, August, 1954, page 335), covering 
the sky from the north pole to declina- 
tion —23°. Second-epoch plates are to be 
completed about 1985. 

It is clear that the final solution from 
these observations would be much stronger 
if it covered the entire sky, rather than 
only three-quarters of it. Dr. Brouwer 
stated that for this reason Yale Observa- 
tory is actively interested in erecting a 
similar 20-inch astrograph in the Southern 
Hemisphere. 


Heat Maps oF THE Moon 

At Lowell Observatory, William M. 
Sinton, assisted by Ann Geoffrion and 
Marjorie Korner, has charted the temper- 
ature of different parts of the moon’s sur- 
face, at about 10 different lunar phases. 
He used the 42-inch reflector with a Golay 
cell and infrared filters to record the 
moon’s radiation in a narrow band at 
a wave length of 8.8 microns. ‘To cali- 
brate the measurements, he used artificial 
sources of black-body radiation, controlled 
to 0.1 degree centigrade. 

The moon was scanned in the manner 
of television pictures. Dr. Sinton allowed 
the moon to drift repeatedly through the 
field of the telescope. Scans were sepa- 
rated by the moon’s motion in declina- 
tion. With this method, possible only on 
nights when the lunar declination was 








In this Sinton heat map of the moon, lines of equal temperature (isotherms) 
are labeled in degrees centigrade. Mare Crisium (upper right) is about 110°C. 
at its southern end. Lowell Observatory chart. 


changing rapidly, he could cover the en- 
tire moon with 60 horizontal scans in 
three hours, the scans being made at 
three-minute intervals. 

From the records on each night, a 
thermal contour map could be constructed 
of the illuminated part of the moon. The 
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Dr. Sinton’s thermal scan through the 
lunar crater Copernicus shows its cool 
interior and warm sunlit rim. 


dark side was too cold to allow mapping, 
but Dr. Sinton was able to confirm the 
“midnight” temperature of — 148° C., de- 
rived many years ago at Mount Wilson Ob- 
servatory by E. Pettit and S. B. Nicholson. 

The actual temperature at any point 
on the moon depends on factors that in- 
clude the angle of incidence of the solar 
rays and the surface roughness. For a 
crater near the terminator, 
sunlit rim is warmer interior 
colder than the surrounding plain. Dark 
regions are generally warmer than bright 
ones, with the result that a “heat picture” 
of our satellite would somewhat resemble 
a photographic negative. 

The Lowell Observatory astronomer 
noted, however, that the subsolar point 
of the lunar surface appears cooler when 
it is near the east or west limbs than 
when at the center of the disk. This is 
explained by the surface roughness, and 
indicates that at the subsolar point val- 
leys are warmer than peaks, according to 
Dr. Sinton. 


moon’s the 


and the 





Rapio EMISSION OF PLANETS 

As a rule, the planets observed so 
far by radio techniques have given sur- 
prising results, reported Frank D. Drake, 
National Radio Astronomy Observatory. 
Only Mars radiates as had been predicted. 
The weak radio emissions from planets 
are difficult to study, in the case of Venus 
being a thousand times weaker than the 
noise background. Only this planet’s disk 
The radia- 
tion in question is not simply reflected 


as a whole can be observed. 


solar energy. 

Dr. Drake has observed Venus at a wave 
length of 3.75 centimeters with the 85-foot 
radio telescope at Green Bank, West Vir- 
ginia, confirming earlier results by the 
Naval Research Laboratory in 1956 and 
1958, at wave lengths of three and 10 cen- 
timeters. He concludes that the planet’s 
surface temperature has remained nearly 
585° Fahrenheit for at least the past three 
years. ‘This is much hotter than the opti- 
cally determined temperature, which pre- 
sumably refers to levels high in the atmos- 
phere of the planet. Dr. Drake believes 
that all water must have evaporated from 
Venus’ surface, forming vapor in its at- 
mosphere. Since liquid water is thus ab- 
sent because of the high temperature, it 
is very unlikely that life exists on Venus. 

As Venus passed through inferior con- 
junction in 1956, 1958, and 1959, there 
were slight 
Theoretically, an analysis of these varia- 
tions could reveal whether the planet's 
rotation is direct or retrograde, and with 
what period. But the uncertain tlt of 
the equator of Venus with respect to its 


variations in temperature. 


orbital plane complicates the problem. 
Dr. Drake concluded that more precise 
measurements of radio radiation from 
Venus are needed, along with a_ better 
distribution around the orbit. 

Jupiter has provided even more sur- 
prises than Venus, and three different 
kinds of radio emission have been re- 
corded. The first is the predicted thermal 
radiation, corresponding to a Jovian tem- 
perature of 130° Kelvin. 

At wave leneths longer than three me- 
ters, however, Jupiter is emitting continu- 
ously at least three billion watts of radio 
energy, whose increase with wave length 
strongly suggests a nonthermal origin. No 
change in intensity with time has been 
positively detected for this second kind 
of radiation. As told on page 501 of Sky 
AND TELEscoPE for July, 1959, Dr. Drake 
believes this radiation is from high-energy 
electrons trapped in Van Allen belts sur- 
rounding Jupiter, like those of the earth. 

Jupiter also emits a highly variable 
radiation at about 15 meters wave length, 
characterized by bursts lasting only a few 
seconds or minutes, but sometimes ex- 
tremely intense. This radiation, which 
arises from disturbances in the Jovian 
ionosphere, seemed less conspicuous in 
1959 than in the previous seven years, 
suggesting that it may be controlled to 
some extent by solar activity. 
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Amateur Astronomers 


NORTHEAST CONVENTION 


New York City’s Junior Astronomy Club 
will be host to the Northeast regional 
meeting of the Astronomical League on 
Saturday, April 30th. Sessions are to be 
held in room. 707 of the main building 
of New York University, 100 Washington 
Square E., beginning at 10 a.m. 

The convention banquet will be at the 
Hotel New Yorker at 7 p.m. A visit to 
the American Museum-Hayden Planetar- 
ium is tentatively scheduled for Sunday, 
May Ist. Registration and program infor- 
mation be secured from Arthur EF. 
Pearlmutter, 118-60 Metropolitan Ave., 
Kew Gardens 15, N. Y. 


may 


GREAT LAKES CONVENTION 

The Great Lakes Region of the Astro- 
nomical League will meet in Detroit, 
Michigan, Saturday and Sunday, July 30- 
31. Headquarters will be the Henrose 
Hotel. Program chairman is E. C. Balch, 
96 Farrand, Highland Park 3, Mich. Ex- 
hibit be secured from 
Edward Fifield, Detroit 
35, Mich. 


information may 


19326 Montrose, 


NORTHWEST CONVENTION 


July Ist to 3rd are the dates for the 
Northwest regional convention of the As- 
tronomical League. The meeting place 
will be the University of Oregon, with 
the Amateur Astronomy League of Eu- 
gene as host. Further information may 
be had from Roger Fidler, 1530 High St., 
Eugene, Ore. 


SOUTHEAST CONVENTION 


The Southeast Region of the Astro- 
nomical League will hold its annual con- 
vention in St. Petersburg, Florida, April 
23-24, with the Suwannee Hotel as head- 
quarters. 

Feature speakers are to be Dr. Ruroy 
Sibley, league president Chandler Holton, 
and Arthur Gay of St. Petersburg Junior 
College. The St. Petersburg Astronomy 
Club is arranging the meeting. 


secured from 


Program time may be 





350 Sky anv TELEscope, April, 1960 


John A. Ebel, P. O. Box 2802, University 
Sta., Gainesville, Fla., while housing ar- 
rangements can be made with Mrs. Robert 
E. Angell, 233 5th Ave. N., St. Petersburg, 
Fla. 


PLANETARIUM IN NEW ZEALAND 

Although it has a seating capacity of 
only 84, the planetarium at the War Me- 
morial Museum, Auckland, New Zealand, 
accommodated some 6,000 persons during 
the first month of its operation. Six daily 
performances were needed to handle the 
large crowds after the opening last Octo- 
ber 22nd. 

The planetarium was given to the mu- 
seum by the Farmers ‘Trading Co., a local 
department store, to mark its 50th anni- 
versary. It consists of a Spitz projector 
with accessories, the projection chamber, 
and other furnishings. R. A. McIntosh is 
in charge. 


BRISBANE, AUSTRALIA 

In connection with the centenary cele- 
bration of the state of Queensland in 
Australia, a year-long series of programs 
was given by the 177 members of the As- 
tronomical Society of Queensland during 
1959. One of the highlights was a four- 
day visit in June by Dr. and Mrs. Bart J. 
Bok. During this time Dr. Bok, who is 
director of Mount Stromlo Observatory 
at Canberra, delivered three talks, one on 
the structure of the galaxy. 

Founded in 1927, the present organiza- 
tion of amateurs succeeded the Brisbane 
Astronomical Society, which was started 
in 1896. ‘The centenary-year programs are 
presented in a 63-page mimeographed 
Proceedings, edited by the group’s presi- 
dent, A. A. Page, 44 McCaul St., Taringa 
East, Brisbane S.W. 6, Queensland, Aus- 
tralia. 


LA HABRA, CALIFORNIA 
The La Habra Astronomical Society is 
comprised of eight members. David Dot- 
11014 S$. Newcomb <Ave., Whittier, 
Calif., is secretary. 


son, 


The members of the 
Amateur Astronomy 
Club of Caguas, Puerto 
Rico, in front of their 
recently completed ob- 
servatory. During the 
International Geophysi- 
cal Year, these juniors 
took part in the mete- 
or observing program. 
They have received pro- 
fessional guidance from 
the well-known Warner 
and Swasey Observatory 
astronomer, Victor M. 
Blanco, who comes from 
Puerto Rico. 


THIS MONTH’S PROGRAMS 

Cleveland, Ohio: Cleveland Astronomi- 
cal Society, 8 p.m., Warner and Swasey 
Observatory. April 1, Dr. Otto Struve, 
National Radio Astronomy Observatory, 
“Some Problems in Radio Astronomy.” 

Dayton, Ohio: Miami Valley Astronom- 
ical Society, 8 p.m., Museum of Natural 
History. April 8, Dr. K. E. Kissell, “Find- 
ing Your Way in the Celestial Sphere.” 
Also April 22, motion picture, Sounds 
from the Stars. 

New Orleans, La.: Pontchartrain As- 
tronomy Society, 8 p.m., Tulane Univer- 
sity Observatory. April 1, Dr. J. Adair 
Lyon, Tulane University, “The Sun.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum of 
Natural History. April 6, Dr. Gerard de 
Vaucouleurs, Harvard Observatory, ‘“Won- 
derful Worlds Beyond the Galaxy.” 

New York, N. Y.: Junior Astronomy 
Club, 8 p.m., Waverly building, New 
York University. April 23, Willy Ley, 
“The Base on the Moon.” 

Philadelphia, Pa.: Rittenhouse Astro- 
nomical Society, 8 p.m., Franklin Institute. 
April 1, Dr. John Merrill, Franklin Insti- 
tute, “World-wide Programs on Eclipsing 
Stars.” 

Pittsburgh, Pa.: Amateur Astronomers 
Association of Pittsburgh, 8:15 p.m., Buhl 
Planetarium. April 8, Dr. George Huff, 
“The ‘Push’ for Space Travelers.” 


KENOSHA, WISCONSIN 

There are 25 adult and six junior mem- 
bers in the Kenosha Amateur Astronomers. 
The secretary is Robert Henkel, 7625 18th 
Ave., Kenosha, Wis. 

TWO CLUBS IN INDUSTRY 

At International Business Machines in 

Poughkeepsie, New York, 36 amateurs 


have formed an astronomical — society, 
with Sarkis Kaolian, IBM South Rd., as 
president. 


Nineteen workers at the Union Carbide 
plant in Charleston, West Virginia, have 
set up the Questeers Amateur Astronomi- 
cal Society, and have joined the Middle 
East region of the Astronomical League. 
The president is W. F. Shelton, Box 468, 
Charleston 22, W. Va. 


JUNIORS IN PUERTO RICO 

The Amateur Astronomy Club of 
Caguas was mentioned in this department 
in the December, 1957, issue. At that 
time we were starting to build our ob- 
servatory, which is now completed. It is 
not a Palomar, Lick, or Yerkes, yet serves 
its purpose very nicely. 

At present we are engaged in astro- 
photography with a 6-inch electrically 
driven telescope. Some of our first films 
were of the planet Venus. 

ANDRES NIEVES, JR. 
139. Dr. Rufo St. 
Caguas, Puerto Rico 





TORONTO, CANADA 

The telescope making section of the 
Royal Astronomical Society of Canada, 
Toronto Centre, held 19 meetings last 
vear, with an average attendance of 25. 
Over two dozen 6-inch reflectors and two 
4-inch refractors were built. Four 10-inch 
and two 12-inch mirrors are being worked 
on at present, and at least 60 members 
are grinding 6-inch ones. 

We had a very successful season show- 
ing the skies to the public. During 10 
star parties in local parks, we were often 
overwhelmed by crowds. Our members 
also participated in similar occasions at 
the ‘Toronto exhibition. 

Four spare telescopes that we loan to 
youth groups were kept busy all summer. 

JESSE KETCHUM 

Royal Astronomical Society of Canada 
252 College St. 

Toronto 2B, Canada 


NEW EDITOR OF “REFLECTOR” 

Miss Christine H. MacGill, 3776 S.W. 
28th St., Miami 34, Fla., has been ap- 
pointed editor of the Reflector, the pub- 
lication of the Astronomical League. She 
succeeds Mrs. Jane Gann, of Columbus, 
Ohio. 


TWO LOUISIANA GROUPS 

Twenty-five juniors have organized the 
Shreveport Junior Astronomical Society. 
Miss Sara Worley, Floyd Lane, 
Shreveport, La., is president. 

At Bastrop, four amateurs have formed 
the Morehouse Astronomical Association. 
Further information may be had from 
Robert Hancock, 909 Pleasant Dr., Bas- 
trop, La. 
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RICHLAND, WASHINGTON 

The Tri-Cities Amateur Astronomers is 
made up of 13 members from Richland, 
Pasco, and Kennewick. Interested persons 
should communicate with Byron Brenden, 
1206 Cedar, Richland, Wash. The society 
has joined the Northwest Region of the 
Astronomical League. 


LUBBOCK, TEXAS 
The South Plains Astronomy Club has 
21 adult and nine junior members. Its 
president is Steve Ebner, Box 4402, ‘Tech 
Sta., Lubbock, Tex. 


JUNIORS IN NEW HAMPSHIRE, 
PENNSYLVANIA, AND WISCONSIN 

Thirty-six juniors and six adults make 
up the Clearview Astronomical Society, 
which is headed by Ronald F. ‘Trudeau, 
1050 Hayward St., Manchester, N. H. 

Stephen Karpchuk, Jr., 3304 Oakmont 


Ave., Philadelphia 36, Pa., is president 
of the 10-member Brahe Astronomical 
Society in that city. 

Another 10 juniors have formed the 
Franklin Astronomical Society, which 
may be contacted by writing Kenneth 


Zbytniewski, 7215 S. 37 Pl., Franklin, Wis. 


HERE AND THERE WITH AMATEURS 


societies hold regular 
at which 


Most of these 
meetings once or twice monthly, 
interested persons are always 
Details of each society’s program can be 
obtained from the official whose name 
and address are given here. 


welcome. 


“Members receive Sky and Telescope as a privilege of 
membership. 

+Member organization of the 
tMember organization of the 
Astronomers. 

Society has junior section. 
Independent junior society. 


Astronomical League. 
Western Amateur 


ALABAMA 
3IRMINGHAM 
Birmingham 
G. Morgan, 


Astronomy Club 


1608 Barry Ave. (9). TR 9-8405 


FLORENCE 
Tri-Cities Astronomy Club = 
R. May, 606 River Bluff Dr., Sheffield. 


EV 3-7845 

HUNTSVILLE 
Rocket City 
G. A. Ferrell, 


Astronomical : 
621 Pruakiie ‘St. JE 4-4809 
ARIZONA 
PHOENIX 
Phoenix Observatory Assn. 


A. H. Hoff, Phoenix College. AM 6-4441 
Tucson 
Tucson Astronomical and Astronautical Assn. 
D. Strittmatter, 1840 E. Lee St. EA 5-9453 
ARKANSAS 
Littte Rock 
— as Amateur Astronomy Club me 
. P. Kulp, 1322 Donaghey Bldg. 


CALIFORNIA 
BAKERSFIELD 
Kern Astronomical Society, Inc. 
R. Stephens, 1230 Washington 
EX 9-6587 
SURBANK 
Burbank Astronomical Society 
D. Rhoades, 823 Irving Dr. 
Cua LAKE 
China Lake 


Ave., Oildale. 


TH 8-5889 


Astronomical Society 


J. R. Deal, 102-B Lauritsen. 5-0111, ext. 72626 
Esconpbipo 
Palomar Amateur Astronomers 3 
M. A. Sloan, 2418 Alexander Dr. SH 5-7336 
EUREKA 
Astronomers of Humboldt . 
W Abbay, Jr., 1745 Margaret Lane, Arcata. 
VA. 2-4403 
Fortuna 


Astronomers of Southern Humboldt 
W. Shreeve, Box 862. 
FRESNO 
Cc _— al Valley Astronomers 
. Reavis, 626 W. Lamona. 
LAGUNA BEACH 
Laguna Beach Astronomy Club 
Miss E. Phillips, 370 Anita St. 
La Hapra 
La Habra Astronomical Society 
D. Dotson, 11014 S. Newcomb Ave., 
OW 1-4011 
Lone BeacH 
E . e lsior 
R. Cave, Jr., 
Los pide ELES 
Los Angeles Astronomical Society, Inc. 
Miss L. Carlson, 3047 Vista St., Long Beach. 
NortH HoLLywoop 
San Fernando Valley 


AM 4-9771 


Whittier. 


Telescope Club 


265 Roswell Ave. HE 4-2263 ‘ 


Astronomical Society 


J. W. Harvey, 11640 Weddington St. PO 3- 3011 
OAKLAND 
Eastbay Astronomical Society, Inc. 
Miss P. Metz, 4827 Brookdale Ave. (19). 
KE 6-2074 
OROVILLE 
Feather River Astronomy Club 
J. T. Jensen, Rte. 4, Box 1732. LE 3-0471 
Pato ALTo 
Peninsula Astronomical Society = 
Miss A. Alksne, 4115 Amaranta Ave. 
DA 2-4406 
PASADENA 
Assn. of Amateur Astronomers 3 


E. Sloman, 1100 Armada Dr. 
PLEASANT HILi 
Mount Diablo Astronomical Society 
D. F. Charles, 868 Audrey Ct. 
Rep BLuFF 
Mt. Lassen Amateur Moon Gazers 
F. Wyburn, Box 502. LA 7-4689 
REDLANDS 


Redlands Astronomical Society . 
Mrs. E. ge 2698 Fremontia Dr., San 
Bernardino, 83-72: 

RIVERSIDE 

Riverside Astronomic al Society * 
HH. Kaiser, 4868 Hedrick Ave., Arlington. 
OV 





SACRAMENTO 


Sacramento Valley Astronomical Society be 
Mrs. H. Smith, 1608 48th St. (19). GL 1-1483 
SAN FRANCISCO 
San Francisco Amateur Astronomers 
H. Cochran, 461 Collingwood St. (14). 
AT 2-3298 
San Jose 
San Jose Amateur Astronomers bap 
W. W.. Phelps, 21090 Hazelbrook Dr., Cuper- 
tino. CH 3-1649 
San RAFAEL 
Marin Astronomical Society 
J. P. Treleven, Box 102, Fairfax. 
Santa ANA 
* 


Orange County Amateur Astronomers 
D. Miller, 12601 Glen St., 
SANTA BARBARA 
Santa Barbara Star Cluster b 
Capt. C. Adair, 607 Miramonte Dr. 2-1717 
STOCKTON 
Stockton 
T. Pullum, 
WHITTIER 
Whittier Amateur Astronomers Assn. 
R. Young, Box 531. OX 3-0320 
Whittier Astronomical Society #4 
R. N. Sturtridge, 8416 Davista Dr. 
Yuc AIPA 
Yucaipa Amateur Astronomers 
C. Tapley, 33089 Yucaipa Blvd. PY 


COLORADO 


Garden Grove. 


Astronomical Society 
2076 W. Inman St. (4). 


7-2632 


BOULDER 
Boulder Astronomical Society 
H. H. Howe, 2419 Pennsylvania Ave. 
CoLorapo SPRINGS 
Colorado Springs Astronomic al Society #4 
Miss B. Bolton, 2536 N. Balboa. 
DENVER 
Denver Astronomical Society 
R. A. Spencer, 4430 Gladiola St., 
PUEBLO 
— Astronomical Society 
Onstott, 2421 Second Ave. 
Pucble Junior Astronomical Society 
H. Niethammer, 839 Van Buren. 


Golden. 


L I 4-2819 


CONNECTICUT 
GREENWICH 
Scanners’ Club || 
G. Shea, 102 Milbank Ave. TO 9-4474 
HARTFORD 
Central Connecticut 
Mrs. E. Warfield, 7 
ford (7). 
New Haven 
Astronomical Society of New Haven, Inc. 7 
Miss R. Insull, Box 395 (2). 
New Lonpon 
Thames Fae Astronomical Society 
Mrs. R ga R.F.D. 1, Box 497, 
ville. nH "4-83: 
NEWTOWN 
Western Connecticut Astronomical Society 
Dr. W. Green, Box 
STAMFORD 
Fairfield County Astronomical Society ba 
N. B. Mickelson, 1 Gary Rd. 
STRATFORD 
Boothe Memorial 
A. Farian, 227 Spring St., 
WINSTED 
Litchfield Hiils Amateur 
J. Zimmerman, Rte. 20, Box 5, 
FR 9-3157 


#4 


. Hart- 


Amate ur Pictatiay ange 
773 Farmington Ave. 


we 
Uncas- 


Astronomical Society, Inc. be 
Bridgeport (8). 


Astronomy Club 


W. Hartland. 


DELAWARE 

WILMINGTON 
Delaware 
1301 Orange St. (1). 


Astronomical Society #4 


OL 6-8364 


DISTRICT OF COLUMBIA 


WASHINGTON 
Maret Astronomers Club 
P. Moretti, 3435 Yuma St. N.W. (8). 
National Capital Astronomers 
Mrs. D. Rotbart, 5333 Potomac Ave. 


#40 
N.W. (16). 
FLORIDA 

Daytona Beacu 
a Beach Star Gazers 
V Thomas, 105 N. Halifax. CL 2-8049 
Eau Gann 
Indian River Astronomical Society 7 
Miss M. Nick, 177 S. Pineapple Ave. 
Ectiin Air Force Base 


Choctaw Astronomical Society 
R. M. Porter, Box 221, Shalimar. CH 4-5578 
JACKSONVILLE 
Astro-Gators Junior Astronomy Club 
L. Durrance, 1061 Riverside Ave. EL 5-6781 
' Joes Amateur Astronomers Club 
E. Rowland, Jr., 225 W. Ashley St. 
EL 4-8597 
Key BIscayNE 
i Biscayne Astronomical Assn. 
Ferris, 365 Pacific Rd. EM 1-5524 
Key wae 
Key West Astronomy Club + 


J. Baillod, 1033 Flagler Ave. CY 6-9753 
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fessional astronomer. Seven sizes avail- 
able: 4-mm., 6-mm., 8-mm., 12-mm., 
16-mm., 24-mm., and 32-mm. focal 


lengths. Standard 114” 


A complete 4 
all accessories. 


Guaynabo 


BRANDON OCULARS 


These orthoscopic oculars are the, 
hoice of the amateur as well as the pro- 


outside diameter. 
$15.95 each 


Brandon Oculars may be purchased at 

Cave Optical Co., 4137 E. Anaheim 
St., Long Beach 4, Calit 

Cleveland Astronomics, Box 209, Cha 
grin Falls, Ohio 

American Lens and Photo Co., 5709 
Northwest Highway, Chicago 30, Ill. 

Optron Laboratory, Box 25, D.V. Sta 
tion, Dayton 6, Ohio 

900 E. Achsah Bond 


Adler Planetarium, 
Dr., Chicago 5, Ill. 


Polaris Telescopic Shop, 14319 Michi 
gan Ave., Dearborn, Mich. 
or order divect, We will ship airmail. 


AVAILABLE SOON 


Aw 


refractor telescope with 
Write for derails. 


LIBRASCOPE P. R. 


Puerto Rico 
Formerly BRANDON INSTRUMENTS 














3 


5 





9 





Tricia | 


Optical Systems 


Prototypes or production runs 
in Cassegrain or catadioptric 
forms — short and long focus 
— have been satisfactorily 
supplied. If you have a prob- 
lem, we will be pleased to 


discuss it. 





ERSON 


OPTICAL COMPANY, INC. 


Ocean Springs, Mississippi 
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Miami 
Gulfstream Astronomical Assn., Inc. 
J. W. Doty, 9610 S.W. 35th St. 


Astronomical Society. Inc 


Southern Cross n 
/ 1601 S.W. 10th St. 


A. P. Smith, Jr., 
OrLANDO 
Amateur Astronomy Club of Orlando 
Dr. T. E. Gordon, 1410 Westmoreland Dr. 
GA 2-8226 
ROCKLEDGE 
Central 


FR 4-7145 


Brevard Junior Astronomical Society 


A. Lloyd. Jr.. 2003 N. Indian River Dr. 
NE 6-6755 
St. PETERSBURG 
St. Petersburg Astronomy Club 
Mrs. D. Martin, 3761 5th Ave. N. (13). 
TAMPA 
Tampa Amateur Astronomical Socie 
E. Z. Randall, 407 W. Chelsea St. %33.6391 
West Pam Beacu 
Astronomers Club of the Palm Beaches 
Mrs. D. D. Sinclair, Box 1108. JU 2-6830 
GEORGIA 
ATLANTA 
Atlanta Astronomy Club 
W. H. Close, 225 Forkner Dr., Decatur. 
DR 3-3945 
HARTWELI 
Hartwell Astronomy Club 
J. Austin, 306 Cleveland. 
Macon 
Macon Amateur Astronomers Club + 
H. W. Healey, 413 Rogers Ave. 


HAWAII 
HONOLULt 
Hawsz aii an Astronomical Society 
E 


. Linsley, B. P. Bishop Museum (17) 
IDAHO 
Boise 
3oise Astronomical Assn. 
Miss L. Moulton, 1712 N. 28th. 


IpaHo Fais 
Idaho Falls Astronomical Society 
Mrs. O. D. Hendrickson, 475 J St. 
Twin Faris 
ag Idaho Amateur 


JA 2-3474 


Astronomers 


. Herrett, 1220 Kimberly Rd. RE 3-0868 
ILLINOIS 
CHICAGO 
Chicago Astronomical Society 


E. Ganek, 10921 Linn Ct. 

Chicago Junior Astronomical Society #4 
D. Chandler, 5116 S. Woodlawn Ave. 

isons Park Astronomical Society 


Fretland, 509 W. Deming PI. (14). 
nae. LE 
Danville Astronomic al Society 7 
K. Timmons, 22 Stroup. 
ELMHURST 
Key Biscayne Astronomical Assn., Ill. Branch 
J. Marshall, 329 Highview Ave. TE 4-5439 


GALESBURG 


Galesburg Amateur Astronomers me 
H. L. Horein, 1246 N. Morton Ave. DI 2-0873 
GENEVA 
Fox Valley Astronomical Society 
J. Zoda, 420 Fellows St., St. Charles. 5507 
KANKAKEE 
Kankakee Junior Astronomers 
D. Soucie, 235 S. Gordon. WE 3-6574 
LEMONT 
Argonne Astronomy Club iad 
H. Daboll, Box 299, Argonne Natl. Lab. 
800, ext. 2711 
LOMBARD 
‘ree Towns Astronomy Club | 
R. Henson, 26 S. Westmore Ave. 
MOLINE 
Popular Astronomy Club ba 
H. J. Schieck, 3303 Coaltown Rd. 
Oak Park 
Sirius Astronomic al Society 7 
Miss ce — 722 N. Lombard Ave. 
EU 6-4 
PEORIA 
Astronomy Section, Academy of Science 
Van Zandt, 1100 N. Parkside Dr. 4-5621 
RIVERSIDE 
Vega Astronomy Club ¥ 
C. Schulstad, 1628 N. Luna, Chicago. 
Rockrorp 
~ kford Amateur Astronomers sé I 
‘ Eastman, 1004 Rockford Trust Bldg. 3-8932 
Roe kford Astronomic al Society * 
W. Fonvielle, 528 Howard Ave. 8-5969 
SANDWICH 
——- Astronomical Society 
. Liepins, 803 Castle St. 
SoutH HoLanp 
South Suburban Astronomical Society es 
G. Aubrecht, 16128 S. Drexel. 
INDIANA 
EVANSVILLE 
Evansville Astronomical Society “+ 
Dr. R. T. Dufford, 512 S. Weinbach Ave. (14). 
GR 6-7856 
Fr. Wayne 
Ft. Wayne Astronomical Society, Inc 
Mrs. M. Wininger, 4934 Hillegas Rd. T-8487 
INDIANAPOLIS 
Indiana Astronomical Society =" 


W. Garnatz, 2506 S. East St. 


Kokomo 
Kokomo 
P. Miles, Box 645. 
MapIson 
Madison Junior Astronomy Society ; 
T. A. Winkel, 607 N. East St. 
SoutH Benp 
St. Joseph Valley Astronomical Society 


Astronomical Society 


GL 2-9378 


Bargmeyer. 59597 S. Ironwood Rd. (14). 
AT 9-1963 
VALP ARAISO 
V. a aiso Univ. Astronomical Society 
Arnold, Box 276, Valparaiso Univ. 3-4163 


IOWA 
3}URLINGTON 
Burlington 
J. Polson, 
Drs MoINes 
as “Ss a s Div., 
. Morehead, 
Dusu ct E 
Dubuque 
W. Klauer, 
Fr. Dopcre 
Ft. Dodge Astronomy Club 


Astronomy Club 
2214 Barrett St. PL 4-6064 
Great Plains Astronomical Soc. 


R.R. 1, Beaver Ave. 


Astronomical Society 


1795 Adair. 2-6762 


W. W. Van Gundy, 1210 Ist Ave. N. 3-2503 
MARSHALLTOWN 
Central Iowa Astronomers 
Miss M. Leshko, 103 W. Nevada St. 6710 
WATERLOO 
Northeast Iowa Div., Great Plains Ast. Soc. bad 
Dr. H. L. Sisson, 405 E. Dale St. 
KANSAS 


TOPEKA 
Topeka Astronomical Society 
J. Starbird, 1817 W. First. 
WICHITA 
Wichita Astronomical Society 
S. Whitehead, 425 N. Lorraine (8). 


KENTUCKY 


RL 
1 


MU 2-6642 


GLascow 
Gl 4 
W. Luster, 101 E. 
teen 
Bluegrass Astronomical Society 
J. Joseph, Jr., 1700 Silver Lane. 
LoulISvVILLE 
Louisville Astronomical Society + 
Mrs. V. C. Lipphard, 2421 Calvin (6). 
TW 6-9084 
Louisville Junior Astronomical Society 


D. Kleinman, 1414 Goddard (4). HI 1365-J 
LOUISIANA 


Assn. + 


OL 1-5487 


Junior Astronomical 


Cherry St. 


BASTROP 
Morehouse Astronomical Assn. 
R. Hancock, 909 Pleasant Dr. 
GRETNA 
Gretna Astronomical Society 
J. A. Gunther, 209 Newton St. 
Lake CHARLES 
Lake Charles Amateur Astronomers Club 
C. Fronczek, Rte. 1, Box 51, Westlake. 
HE 6-1797 
METAIRIE 
New Orleans Soc. for 
J. Mickel, 1307 Ridgelake Dr. 
New ORLEANS 
New Orleans Amateur Astronomers 
W. E. Wulf, 2107 Annunciation St. 
JA 5-0706 
OPELOUSAS 
Opelousas Amateur Astronomers Assn. 
Dr. W. G. Owen, IV, 311 E. Tennis St. 
PONTCHARTRAIN 
Pontchartrain Astronomy Society 
M. O. Guidry, Jr., 401 Hesper Ave., 
SHREVEPORT 


Shreveport Junior Astronomical Society 


Miss S. Worley, 550 Floyd Lane. 7-2946 


3-77-J 


FO 1-0034 


Advancement of Astronomy 
4 


VE 3-822 


Assn. ny 
(13). 


3812 


Metairie. 


MAINE 
PorRTLAND 
Astronomical Society of Maine * 


Mrs. O. H. Mayberry, 399 St. John St. 
MARYLAND 


BALTIMORE 
Baltimore Astronomical Society 
Marvland Academy of Sciences, Pratt 
Bldg., 400 Cathedral St. (1). MU 5-2370 
GLEN BurNIE 
Chesapeake Astronomical Society 
M. Meyerhoff, 1045 Thomas Rd. SO 6-5308 
SILVER SPRING 
APL Astronomy Club 
I, Schroader, Applied Physics pal, 
Univ., 8621 Georgia Ave. JU 9 


*L 


Libr. 


— Hopkins 


MASSACHUSETTS 
CAMBRIDGE 
Amateur Telescope Makers of Boston 
W. R. Battersby, 14 Munroe Rd., Lexington. 
VO 2-2565 


Bond Astronomical Club #+ 
. C. Smith, 519 Morrissey Blvd., N. Quincy 
(71). GR 2-1938 


MARBLEHEAD 
North Shore Astronomical Society 
St. Gelais, 5 Beverly St. 
NEw Beprorp 
Amateur Astronomy Club of New Bedford 7 
M. Correia, 22 Ashley St. WY 2-6305 


PALMER 
Pioneer Valiey Astronomy Club ; 
tonn, Greenwich Plains Rd., Ware. 
Quincy 
South Shore Astronomical Society + 
Mrs. W. C. Paulding, 53 Walker St., N. Quincy 


(71). PR 3-5513 
SPRINGFIELD 
oe Stars Club 
J. E. Welch. 107 Lower 
Springfield. RE 4-9179 
West Harwicu 
Cape Cod Astronomy Club 
C. Perisho. 
WorcCESTER 
Aldrich 
T. L. Agos, 


Beverly Hilh, W. 


Astronomical Society 
1 W. Boylston Terr. 


MICHIGAN 


BattLe CREEK 


Battle Creek Astronomy Club 
Mrs. W. V. Eichenlaub, 47 Everett St. 
29-3059 
Detroit 
Detroit Astronomical Society, Inc. 
B. L. Reber, 22131 Ulster (19). KE 7-4197 
FLINt 
Flint Astronomy Club #4 
Mrs. M. Klarich, 3520 Gloucester (3). PI 2-3520 


Granp Rapips 
Grand Rapids Amateur Astronomical Assn. bad 
3. Larson. 1334 Benjamin S. E. CH 3-8566 
Grand Rapids Junior Astronomical Societ 
B. Hymes, 1500 Seminole Rd. S.E. 
IRONWOOD 
Range Astronomy Club 
L. Jacisin, 203 Balsam St. 
JACKSON 
Jackson Astronomical Society 


CH 1-1460 


J. T. Barnes, 6851 Spring Arbor Rd. ST 4-5244 
KALAMAZOO 
nae Amateur Astronomical Assn. 
Pashby, 420 Evelyn. 
‘anu 
Lansing omg Astronomers 
R. E. Rood. 3S. Rosemary. IV 9-4819 
PoNTIAG 
Pontiac-Northwest Detroit Astronomers Assn. 
G. Carhart, 40 Hadsell Dr. FE 2-9980 
SAGINAW 
Saginaw Valley Astronomical Asst 
W. Burlew, 152 S. Sandow Rd., ‘Midland. 
STURGIS 
Sturgis Astronomy Group 
Mrs. V. H. Reiff. Klinger Lake, R.F.D. 2 
Box 112. 
MINNESOTA 
EDINA 


Edina Astronomy Club + 

H. Wiltz, 5732 Chowen Ave. S., Minneapolis (10). 
MINNEAPOLIS 

Minneapolis Astronomy Club 

Mrs. M. B. Haarstick, Science Mus., 
FE 8-078 

Minneapolis Junior Astronomy Club 

Mrs. M. B. Haarstick, Science Mus., 


Pub. Libr. 


Pub. 


Libr. 


St. Pau. 
Astronomers Club of St. Paul 
M. Charland, 896 E. Jenks Ave. (6). PR 6-6822 
St. Paul Telescope Club #+ 
Mrs. R. E. English, 1283 Sargent Ave. (5). 
MISSISSIPPI 
LAUREL 
Laurel Sky Club #4 
H. H. Dyke. 11 Country Club Dr. 6033 


MISSOURI 
CARTHAGE 
Our Lady of the Ozarks Astronomy Club 
J. Smietanka. Our Lady of the Ozarks. 
FAyETTE 
Central Missour: Amateur Astronomers #+ 
A. Strickler, 605 N. Church. 
JopLin 
Joplin Astronomical Society +! 
B. Vance, 622 Pearl Ave. 
Kansas City 
Astronomy Club of Kansas City 


rs. L. Kinsey, 1522 Brush Creek. WA 3-3410 | 


St. Louts 
St. Louis Astronomical Society + 
Mrs. C. Morrison, 1145 Vinetta, Kirkwood (22). 
NEBRASKA 
OMAHA 
Astronomy Club * 


Omaha 
A. McDonough, 710 N. 58th St. (32). 
NEVADA 
Las VEGAS 


Astronomical Society of Southern Nevada 


T. Constanten, 1650 Michael Way. DU 2-9604 
Unistars 
N. Carter, 2208 Hoyt Ave. DU 2-3068 
RENO 


++ 


Astronomical Society of Nevada 
A. A. Garroway, 2040 Meadow View Lane. 
FA 3-0696 


NEW HAMPSHIRE 

KEENE 
Keene Amateur 
R. A. Hebert, 


Astronomers #40 


12 Holt Pl. EL 2-6601 


MANCHESTER 
Clearview Astronomical Society 
Mrs. D. Trudeau, 1050 Hayward St. 
Manchester Astronomical Society 
R. E. Durette. 8 Keene St., Bedford. 
NASHUA 
Me “his ig Valley 
. J. Barrett. R.F.D. 
NEW MARKET 
Great Bay Amateur 
Miss A. Geoffrion. 


NA 3-8569 
NA 5-8167 


HA 4-3243 


Astronomical Society 


2. Reeds Ferry. 


Astronomers 


Packers Falls Rd. 


NEW JERSEY 
CALDWELL 
West Essex Astronomical Society 
R. M. Greenley, 412 Bloomfield Ave. 
Fr. MonMOUTH 
Seciety of Telescopy, Astronomy and Radio 
W. Harris, 298 Broad St. 
Jersey City 
— Mem. 
Jones, 


CA 6-6751 


Obs. of Paul Revere Boys Club 
y 339 Wayne St. (2). 
inane 
North Jersey Astronomical Society 
D. Trombino. 4-4D Alabama Ave. (3). 
Rosecte Park 
Amateur Astronomers of Union County 
J. W. Kenealy, 16 Rolling Rd., Middlesex. 
RUTHERFORD 
Astronomical Society of Rutherford 
Mrs. A. Cox, 478 Riverside Terr. 
‘TEANECK 
Bergen County Astronomical Society 
W. DeForge, Jr., 424 W. Anderson St.. 
sack. HU §$-3436 
Union City 
Hudson County Astronomical League 
R. Wurgel. 634 39th St. 
Upper MonrtcLair 
Montclair Telescope Club 
R. Boegehold. 280 N. Mountain Ave. 


WE 9-0453 


Hacken- 


NEW MEXICO 
ALBUQUERQUE 
Albuquerque Astronomers 
D. Judd, 402 Central Ave. 
Las Cruces 
a Society 
J. Durrenberger. 
ame. 
Pecos Valley Sky and Telescope Club 
Dr. R. R. Boice, Rte. 2. Box 163-A. MA 2-7171 


S. W. CH 7-9832 


of Las Cruces 
Box 625. JA 6-2968 


NEW YORK 


ALBANY 
Albany Amateur Astronomers 
Mrs. H. R. Bain. Murray Dr.. Glenmont. 
BABYLON 
Long ee Observers’ Ass 
J. A. Tosto, 8 Bacon ‘bene. “MO 9-9173 
BEACON 
Texaco Astronomy Club 


F. C. McCoy, 48 W. Willow St. 3312 
JETHPAGE 
Grumman 
T. Inman, 
‘CH 9-8107 
BINGHAMTON 
Astronomical Society of Broome County 


J. Calabrisi, 17 Jutland Rd. 


Astronomical Society . 
10 Radcliff Lane, S. Viewdiaiili 


BurFaALo 
Buffalo Astronomical Assn. tt 
L. Reinagel, 194 Westgate Rd., Kenmore (17). 
CorNING 


Corning Astronomy Club 
Mrs. E. Johnston, 106 jennings St. 
JAMESTOWN 
Astronomers Guild of 
B. Hanson, 613 Stowe St. 
MASSAPEQUA 
Mid-Island Amateur 
Mrs. B. Witham, 84 Bay Dr. 
NANUET 
Rockland Astronomical Society 
Miss A. Mowat, 57 S. Nauraushaun Rd., 
River. 
New York 
Amateur 


2.5142 


Jamestown 


92-811 
Astronomers 
PY 8-0029 


Pearl 


Assn., Inc. 


79th St. 


Astronomers 
A. oo 223 W. 
TR 4-6 
Junior Proll Club + 
New York Univ., 100 Washington Sq. E. (3 
ROCHESTER 
Astronomy Section, 
W. W. Whyman, 
SCHENECTADY 
Schenectady 
C. E. Johnson, 
SYRACUSE 
Syracuse Astronomical Society 
Dr. D. G. Botteron, 221 Lewiston Dr. 
Troy 
Ren mee Astrophysical Society : 
Dr. R. Fleischer, Rensselaer Polytechnic Inst. 
Troy fy stronomy Club 
D. Harris, 1032 19th St., 
Utica 
Utica Amateur Astronomers 4 
W. Burak, Sr., 1663 Lincoln Ave. 
WANTAGH 
Long Island Astronomical Society 
R. E. Franklin, 174 Jayne Ave., 
YONKERS 
Yonkers Astronomy Club 
K. Martin, 274 Hawthorne Ave. 


(24). 


Academy of Science + 
193 Oak St., Batavia. FI 3-1899 
Astronomy Club #40 


102 State St. DI 6-9522 


Watervliet. 


Patchogue. 





= | 
A NEW PRODUCT FOR 
SPRINGTIME OBSERVING 


A new and different set of sky maps! 


12. circular maps, slightly overlapping. | 
cover the sky and show all stars to Sth mag- | 
nitude including the 1,078 stars listed in the | 
American Ephemeris and Nautical Almanac. | 
Each chart, 814” square with rounded corners 
and punched for binders, is printed on 1/100”- 
thick clear plastic with details displayed in 
acrylic white over luminous stars (phosphores- 
cent painted). Brightest stars are labeled. 


You can see the chart stars in the dark, 
and look through the chart to match up the 
stars in the real sky. The gnomonic projection 


| 
| 


makes them fit the sky without distortion. 
|| Packaged in a neat plastic envelope with an 
|| index map and explanation, the charts are 


a chart that is 
speaking. 


sized to give the star watcher 


not ungainly to handle. Figuratively 


you can now look through an_ illuminated 
window that matches the stars. A chart that 
glows with the skv. No need to use a flash- 


light to check up on an object and at the 





|} same time spoil your eyes’ dark adaptation. 
This new idea is a significant advance in 
star study. Do vou want the heavens to be 
really yours? Then you will want this new || 


study help. Are you one of those people (and 
there are many) with a new interest in the sky 


because of satellite and space talk, but who 
know little about the stars? Then you need 
this set of charts! THE SKY CAN BE 


YOURS NOW! 





packaging, 
only $5.25 | 


Price, including postage and 
I § 


Write for 


ASTRONOMY CHARTED | 
| 





free catalogue. 


33 Winfield St., Worcester 10, Mass., U.S.A. 


Phone: PL 5-6992 








Now in smaller sizes 


AERO PLASTIC 
RELIEF MAPS 


16 x 28 


«9,95 


These maps are an excellent visual aid in the 
teaching and study of earth sciences, as well 
as a handsome addition to home or office. 
Vertical exaggeration and color emphasize re- 
lief features. The maps are molded of tough, 
sturdy Vinylite and are self-framed with brass 
grommets for easy hanging. They can be 
cleaned in a minute with a damp cloth. These 
are the maps selected by the U.S. Weather 
Bureau for display in airport weather stations. 
(The U.S. map has insets showing Alaska and 
Hawaii.) 
Also Standard-Size Aero Plastic 
Relief Maps. 


Write for complete catalogue. 


SCIENCE ASSOCIATES 


Teaching Aids 


MEW. 


UNITED STATES 
THE WORLD 


Instruments/Weather ©  Astronomy/ 


194 Nassau St., P. O. Box 216, Princeton, N. J. 
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UNIVERSAL RACK-AND- 
PINION FOCUSERS 


For reflectors or refractors. 


Take standard 114”-diameter eyepieces. Spe 
cially designed base fits any tube 5” or more in 
diameter. Carefully machined aluminum and 
brass construction permits critical setting. 
Slotted extension tube holds eyepiece firmly 
and gives sufticient working distance for Bar 


$9.95 postpaid 


MIRROR 
CELLS 


lows. 





Solid) cast) alumi 
’ 

num, fully adjust 

able, painted, com 

plete and ready to | 

use. Shipped post 

paid | 
6” mirror cell for 7” or larger tube $6.75 | 
a” = o” ; 8.95 } 
10” 11,” ‘s 15.95 |} 
121,” ; 14,” 20.95 | 


PYREX MIRROR-MAKING KITS 


With new velvet-finishing tools. 


iV,” diameter $5.70 postpaid 
6” 9.50 postpaid 
8” 12.25 shipped collect 
10” 21.75 shipped collect 
121 11.25 shipped collect 
Kits include tive abrasives with our special | 
supertine finishing abrasive for superior fine 
grind, selected pitch, cerium oxide, pyrex | 
mirror, and velvet-finishing tool (heat resist- 
ant, approximate hardness of pyrex). C.O.D 


accepted 


Used telescopes, binoculars, microscopes, and 
optics bought, sold, or exchanged 


Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave Long Beach 6, Calif. 

















Y 


di - \ 


Optron Solar Filters 


The OPTRON SOLAR FILTER is a precision, optical- 
quality glass window, mirrored on one surface to 
reflect most of the sun’s abundant light before it 
gets into your telescope and can harm any of the 
optical elements, including, of course, your eye. 

With an OPTRON SOLAR FILTER you can look at || 
the sun directly observe its changing features 
(sunspots, granulations, rotation) in the same way || 
as you look at the moon or planets safely, com- | 
fortably, and with the full resolving power of the 
filter aperture. 

Permanently mounted 
aluminum cell with a generous 
attachment to your own telescope adapter. 
popular sizes are available from stock - 
clear apertures of 2/2, 3 and 4 inches. Priced 
within the range of every amateur observer, yet || 
manufactured to a tolerance of precision which 
matches your objective. An OPTRON SOLAR FILTER 
lets you observe the most important member of the 
solar system, and enjoy the use of your telescope 
more than ever before in the daytime. 

2¥2", $13.50; 3’, $21.50; 4”, $32.50 


Larger sizes made on request. 


OPTRON LABORATORY 


Box 25, D.V. Station, Dayton 6, Ohio 








in an attractive anodized 
flange for easy 
Three 
having 
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NORTH CAROLINA 


Cuare. Ho 
Chapel Hill Astronomy Club 
Miss M. I. Perry, 9 Maxwell Rd. 9-6334 
CHARLOTTE 
Charlotte Amateur Astronomers Club , 


Mrs. W 1332 Townes Ave. 


GREENSBORO 
7 e nsboro 


. Thompson, 


Astronomy Cluk 


» 
Guilford Coll. 


R. Crownfield, 2456 
he SALEM 
Forsyth Astronomical Society 
kK. A. Shepherd, 903 West End Blvd. 2-1631 


NORTH DAKOTA 
Granp Forks 


Red River Astronomy Club 
Miss M. Barlow, 704 Cottonwood St 
OHIO 
AKRON 
Astronomy Club of Akron 


C. A. Douthitt, 1750 Gaylord Dr. (20). 6-1608 


Bay VILLAGE 


Junior ener Society of Lake Erie Jr. Mus. + 
Mrs. E Fleming, 630 Canterbury Rd. 
TR 1- 742 
CINCINNATI 
Cincinnati Astronomical Assn. . 
G. A. Lineback, 2933 Cortelyou Ave. JE 1-1442 
Cincinnati Astronomical Society. Inc. 7+ 
Miss M. Stone, 5767 Cheviot Rd. (39). 
CLEVELAND 
Cleveland Amateur Astronomers Club 
J Breckinridge, Mus. of Nat. Hist. Plane- 


10600 East Blvd. (6). SW 1-7966 
Telescope Makers 
10600 East Blvd. 


tarium, 
Cleveland Amateur 
Museum of Natural History, 
Cleveland Astronomical Society 
Mrs. V. Knight, be were and Swasey Obs., 
Rd., E. Cleveland (12). GL 1-5625 
Cuyahoga Astronomy Club. 
Box 1052 (2). ED 1-3544 
CoLuMBUS 
Battelle 
W. F. 
Ave. 
C — 
rs aa 
-8421 


(6). 


Taylor 


Astronomy Club 
Orahood, Battelle 
AX 9-3191 
Astronomical Society 


420 N. Cassady Rd. 


Mem. Inst., 505 King 


(9), 
or: iL 
Dayton 
Miami Valley 
F. E. Sutter, 
AX 3-1827 
ELYRIA 
Black River 
G. Diedrich, 
HiLtsporo 
Hillsboro Astronomical Society 
Mrs. D. N. McBride, Box 85. 
Lima 
Lima Astronomy 
Mrs. C. Hurless, 
MArieTTA 
Marietta 
Miss L. 
MASSILLON 
Massillon 
R. Snavely, 
. VERNON 
. Vernon Astronomy Club 
L. Waddell, 407 Maplewood Ave. 
NEWARK 
Newark Astronomic al — iety 
G. Cooperrider, 326 N. 11th St. 
STEUBENVILLE 
Ohio Valley Amateur 
F. Donaldson, Box 270. 
TOLEDO 
Toledo Astronomical Society 
E. D. Edenburn, 4124 Commonwealth 
CH 3-3558 
WARREN 
Mahoning Valley 
Mrs. C. R. Prather, 
4494-2 
YOUNGSTOWN 
Youngstown Astronomy Club 
W. F. Wright, Jr., 618 Aetna St., 


OKLAHOMA 


Society 
Ave. (59). 


Astronomical 


5038 Far Hills 


Astronomical Society 


653 Weller Rd. 44-033 


1169 


Club 7 
1745 Rice Ave. 


Astronomic al Society 
tisler, Cisler Terr. 


FR 3-0231 
Astronomy Club 


Rte. 1, Barrs Rd. TE 3-4087 


EX 2-4396 


FA 3-0452 


Astronomers 


AT 2-5821 


Ave. (12). 


Astronomical Society 


1363 Drexel Ave. N. W. 


Salem. 


BARTLESVILLE 
Bartle ene Astronomical Societ sb 
E. Clark, 2054 Johnstone. OPE 6-3650 
OKLAHOMA City 
Astronomy Club of Oklahoma City "tT 
E. Brett, 2624 N.W. 34th St. 
TULSA 
Astronomy Club of Tulsa "s 
H. Montieth, 3510 E. Seventh. 
a ahoma en al Society 


MA 6-9644 | 


. Dicken, 1332 S. Sandusky (12). 
OREGON 
EUGENE 
Amateur Astronomy League of Eugene ve 


R. Fidler, DI 4-0294 


Grants Pass 
Rogue Valley 
H 


1530 High St. 
Astronomers and ATM's 


R. Dickey, 158 E. Fruitdale Rd. 
PORTLAND 
Amateur Telescope Makers and Observers 
Miss M. Kobs, 5215 N.E. 30th Ave. (11). 
AT 2-8843 
Mrs. ra enna, 6525 N.E. Davis (16). 


AL 


SALEM 
Salem Astronomical Society 
Mrs. B. W. Christensen, 1425 Marshall Dr. 
SEASIDE 
Seaside Amateur Astronomers 
R. Sealy. 2456 Ocean Vista Dr. RE 8-6119 


PENNSYLVANIA 
ALLENTOWN 
Lehigh Vz ei y 


Amate - Astronomical Soc. 


Mrs. O. G. Lewis. E. Rock Rd. 
BRISTOL 
Polaris Astronomical Society 
Miss A. Kovach, 3524 Carnarvon Ave. ST 8-1892 
CLEARFIELD 
Amateur Astronomers of Clearfield ; 


L. Gearhart, Jr., 114 S. 5th St. 5-5748 
Ertr 
M31 
R. S. Cadwallader, 
HARRISBURG 
Astronomical Society of Harrisburg te 
G. Schriver, Box 226, Enola. 
MILLVALI 
— Township Junior Amateur 
Raible, 200 Rebecca Sq. (9). 
Pun pela 
Amateur Astronomers of Franklin Inst. 


E. F. Bailey, Franklin Inst. (34). LO 4-3600 


916 Kahkwa Ave. GL 4-0229 


Astronomers 


TA 1-2171 


Brahe Astronomical Society 
S. Karpchuk, Jr., 3304 Oakmont Ave. (36). 
Rittenhouse Astronomical Society és 
] V. Streeter, Franklin Inst. (34). LO 4-3600 
PITTSBURGH 
Amateur Astronomers Assn. of Pittsburgh 


J. Mullaney, 219 Bell Ave.. Carnegie. 
READING 
Re — 
. Skoraszewski, 
SCRANTON 
Lackawanna Astronomical Society 
J. Klein, 227 Seymour Ave. 
SPRINGDALE 
Ailegheny Valley 
W. E. Stocks, 
State CoLLEeGcE 
Nittany Valley 


a yg il Society 
324 S. 11th St. 


Astronomers 


BR 4-8835 


Amateur 
215 Carson St. 


Amateur Astronomers 


Mrs. P. B. Lovett, 626 W. Nittany Ave. 
AD 7-7019 
WASHINGTON 
W: ay A County Astronomy Club 


Mrs. — R.D. 
WI i 719 
WAYNESBORO 
Astronomical Society 
W. O'Toole, IIT, Box 
York 
York Astronomical Society 
R. Myers, 812 Pennsylvania Ave. 


1, Eightyfour. 


of Waynesboro 
302. 


RHODE ISLAND 

NortH SCITUATE 
Skyscrapers, Inc. 

G. Gregory, 585 Elmgrove Ave., Providence (6). 
SOUTH CAROLINA 

HARTSVILLE 

Hartsville 

B. Hopkins, Box 423. 


Astronomical Society 
1540 


SOUTH DAKOTA 

Rapip Crry 
Rapid City 
Heckman, 
nology. 
Sioux Faues 
Sioux Falls 
D. Ness, 


Astronomical Society 


S. D. School of Mines Tech- 


and 


Astronomy Club 


ED 2-5893 


Amateur 
2305 Carter PI. 


TENNESSEE 


Astronomy Club 


Valley View Rd. 


BRENTWOOD 
srentwood 
R. Vaughn, 
BristToL 
Bristol 
H. Snow, 
CHATTANOOGA 
Barnard Astronomical Society 7 
J. M. Sherlin, 1314 McBrien Rd. (11). 
KINGSPORT 
Kingsport Astronomical Society 
J. Brown, 1329 Belmeade Dr. 
KNOXVILLE 
Knoxville 
D. L. Bowen, 
MEMPHIS 
Memphis 
G. P. Turner, 
NASHVILLE 
Barnard Astronomical Society 
Miss P. H. Hudgens, Dyer Obs., 
PORTLAND 
Portland 
R. O. Riggs, Box 42. 


Astronomical Club wi 
SO 4-8959 


Amateur 


618 Center Dr. 


CI 5-7513 


Astronomical Assn 
2110 Fairmont Blvd. 2-1798 
Astronomical Society ee 


3713 Wilshire Rd. 


Vanderbilt Univ. 


Astronomical Society * 


3781 


TEXAS 
ABILENE 
Abilene 
R. B. Edmundson, 
AMARILLO 
Panhandle 
W. McEachern, 3206 
AUSTIN 
Forty Acres Astronomy Club + 
D. Davis, 1306 Lorrain (3). 


Astronomical Society 
1849 N. 8th St. OR 4-5932 
Astronomical Society 


W. Lawn. DR 3-7985 


BROWNFIELD 
srownfield Astronomy Club 
C. Isbell, Rte. 1. 2074 
DaLias 
Texas Astronomic: ul Society 
M. Brewer, 5218 Morningside Ave. (6). 
TA 6-3894 
EDINBURG 
Magic Valley Astronomical Society . 
P. R. Engle, Pan American Coll. Obs. DU 3-1151 
Fr. Wortn 
Ft. Worth Astronomic al Society 
R. M. Camp, Jr., 2826 Gordon. 
Junior Astronomy Club of Children’s Mus. + 
Children’s Mus., 1501 Montgomery. PE 2-1461 
Houston 
Houston Amateur Astronomy Club 4 
W. W. Myers, 7424 Tipps St. (23). WA 6-5947 
KILGORE 
East Texas Astronomical Society 
T. H. Anderson, Jr., 601 Highland Dr. 
LAREDO 
Laredo Astronomy Club 
S. Freidin, Box 1148. 3-8345 
LuBBOcK 
ar ie: Plains Astronomy Club 
. Ebner, Box 4402, Tech Sta. 
saat AND 
Midland Amateur Astronomical Society * 
Miss M. A. Price, 2106 W. Michigan. MU 4-4678 
SAN ANGELO 
San Angelo Amateur Astronomers Club 
A. Clark, 1112 Algerita Dr. 2-1622 
SAN ANTONIO 
San Antonio Astronomy Club 
M. Nocker, 750 Bailey Ave. (10). LE 4-5512 


UTAH 
Sart Lake City 
a al Society of Utah 
Geertsen, 4461 S. 9th East St. (17). 
“AM 6-4602 


VERMONT 
SPRINGFIELD 
—— -Id Telescope Makers + 
. Ranney. 3 Hillerest Rd. TU 5-2436 


VIRGINIA 
HAMPTON 
Skywatchers Astronomy Club 
M. MeNear, 123 Glenwood Rd. PA 3-7636 
HARRISONBURG 
Astral Society 
M. T. Brackbill, Eastern Mennonite College. 
NORFOLK 
Norfolk Astronomical Society ; 
D. Berent, 1109 Brunswick Ave. (8). 





RICHMOND Mapison 


Richmond Amateur Junior Astronomers || Madison Astronomical Society 
Dr. E. Hoff, 117 Gaymont Rd. (26). 88-3368 Dr. C. M. Huffer, Washburn Obs., Univ. 
Richmond Astronomical Society *+ Wisconsin. AL 5-3311, ext. 2551 
B. Ragland, 601 E. Franklin St. (19). 2-3043 MILWAUKEE 
ROANOKE Milwaukee Astronomical Society 
Amateur Astronomers of Roanoke " FE. Halbach, 2971 S. 52nd St. LI 1-118) 
R. Rader, Jr., 528 Highland Ave. S.E. Osh kKosH 


Fox River Valley Amateur Astronomers Club 


T. Fiebig, 88 Harney St. 


WASHINGTON Racias 
Ric saree Nes ; ve Racine Astronomical Society 
Tri-Cities Amateur Astronomers re Mrs. B. Lisik. 998 W. Colonial Dr 
‘“ Paes, 1206 Cedar. 7-7208 SHEBOYGAN eee ota ; ; i 
Seattle Amateur Astronomical Society we ae ee Society 
N. C. Dalke, 8017 Stroud Ave. (3). PL 7498 Snauaneren Mae ees) 
SPOKANE we Stoughton Astronomy Society 
Amateur Telescope Makers of Spokane ty H. Jensen, 113 §. Franklin St. 1088-J 
Mrs. R. W.. Erickson, N. 2901 Boeing Rd., WATERTOWN aire = ; 
ve Millwood Branch (6) Rock River Astronomy Club 
fans fe J. P. Olesak, 500 S. Washington St. 3349 


Tacoma Amateur Astronomers 
Mrs. R. H. Atkinson, 2816 N. Union Ave. (7). 
PR 1492 WYOMING 
WENATCHEE eRe) cites 
North Central Washington Astronomical Soc. #4 “— ENNE a rep 
Ne iernbnateiate rs 00. 2-21: ‘heyenne Amateur Astronomers 
Ya ee ee - Mrs. P. Doran, 2706 E. 10th St. 2-3910 
Yakima Amateur Astronomers 
E 





J. Newman, 324 W. Yakima Ave. GL 9.9825 


WEST VIRGINIA 





FAIRMONT 
Fairmont Amateur Astronomers Assn., Inc. + “See-thru” 
D. D. Meisel, 800 8th St. 5703 
VIENNA 
Vienna Astronomical Society STAR MAPS 
W. T. Dixon, 3501 10th Ave. AX 5-4708 
WHEELING 
One Inst. Astronomical Assn. _ ; 
. Schramm, Speidel Obs. WO 2125 Easy as looking through a window at labeled 


stars! Phosphorescent stars printed on trans- 
parent plastic glow against the night sky. 


: WISCONSIN Match a few corresponding stars of map and 
PRLOFE. : : a sky, the rest fall into place for identification. 
seloit Astronomical Society ete eel 12 maps, large enough scale to designate all 
Dr. K. E. Patterson, 304 Public Service Bldg. stars of the 5th magnitude, cover the entire 
; EM 5-7662 sky (1960 co-ordinates). Unique constellation 
CLINTON , figures. Gnomonic projection. 12 maps, 814” 
Clinton Junior Astronomers | square; instructions; index map. 
R. Hamilton 
FRANKLIN Complete set .............. $4.95 ppd. 


Franklin Astronomical Society 


K. Zbytniewski, 7215 S. 37 Pl. GA 1-0333 
KENOSHA BRODER MAPS 


Rememe (ote agg icoagae 95 5 1368 McAllister St., San Francisco 15, Calif. 














ASTROLA PRESENTS THE NEW 
12%" TRANSPORTABLE 


American Made — Available Nationally on Time Payments 


We take pride in introducing our new 1212’ ASTROLA Trans- 
portable Reflector, incorporating all the advantages of a large 
research observatory instrument with true portability. A lifetime 
of serious research observing may be done with this telescope, 
which has a limiting magnitude of 15.6 and resolution under 0.4 
second of arc. 


This instrument incorporates the finest heavy-duty clock drive, 
electric declination slow motions brought to the observer’s hand 
at the eyepiece, 8’-diameter setting circles, smoothest fully ro- 
tating tube, large 10x finder, very large combined rack-and-pinion 
and helical eyepiece focuser to accommodate 2’’-outside-diameter 
oculars with 11/4” adapter for standard oculars. Five Brandon 
oculars, giving 60x, 100x, 250x, 375x, 500x, are standard equip- 
ment, or four oculars and our new Barlow lens. Delivery, six to 
seven weeks. Full price, including packing and crating (f.o.b. 


Long Beach), $1,150.00 
OTHER ASTROLA REFLECTORS NEW ALUMINIZED MIRRORS 
6” Student, f/7 to £/9. .$194.50 AND DIAGONALS 
Standard De Luxe OPcecacducieesecacess $60.00 
(by epee $325.00. ..... $500.00 Wadiseteedivenscesen $92.50 
Brien. $390.00...... $590.00 Wo esivcivcuseccoeeses $160.00 
We earns $495.00...... $750.00 Wi obo xatccsrccnceercs $250.00 


California residents add 4% sales tax. 


SEND FOR OUR NEW COMPLETE 
1960 COLOR CATALOGUE. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
Phone: GEneva 4-2613 
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MOUNTED AIR-SPACED 
TELESCOPE OBJECTIVES 


3%" (clear) DIAMETER 


JINCOATED . 
#/15—48” focal length te 32.00 


4¥e" (clear) DIAMETER 


. { UNCOATED 
focal length } COATED 


“90 


£/15—62” 





“THOSE WHO KNOW” BUY FROM US BECAUSE: 
Each lens is thoroughly tested and guaranteed to re- 


solve to Dawes’ limit. They are corrected for the C 
and F lines (secondary chromatic aberration). The 
zonal spherical aberration and the chromatic variation 
of spherical aberration are negligible. The cells are 
machined to close tolerances so that they fit directly 
over or into our standard aluminum tubing, elimi- 
nating any mounting problems. Test a lens, or have 
any qualified person test it; we are certain that you 
will be satisfied. If not, take advantage of our 
money-back guarantee. We offer the lowest priced, 
hand-corrected, precision, American-made astronomical 
ybjective, mounted in an aluminum cell. Our repu 
tation for high-quality lenses has established us as 
the most reliable source in the industry. 





We can supply 





Sie AIRSPACED OBJECTIVES ley 





NEW! 6” LENSES 


AIR-SPACED TELESCOPE OBJECTIVES 
6” (clear) DIAMETER 


Hard-coated on 4 surfaces 


#/10—60” focal longi { Poet - ar 
= ) MOUNTED ............$175.00 
f/15—90” focal length \ UNMOUNTED... 150.00 





Mounted Eyepieces 


The buy of a lifetime at a great sav- 

ing. Perfect war-surplus lerses set in 

black-anodized standard aluminum 
4” O.D. mounts. 





F.L. TYPE PRICE 
6mm. (14”) Ramsden $ 4.75 
12.5 mm. (1,”) Ramsden “ 4.50 
12.5 mm. a >”) Symmetrical 6.00 
16 mm. (5% ») Erfle (wide-angle) 12.50 
16 mm. (5¢” Triplet . 12.50 
18 mm. (3; Symmetrical 6.00 
22 mm. sf 4d 32”) Kellner 6.00 
27 mm. (1-1/16”) Kellner 4.50 
32 mm. ( 114") Orthoscopic . 12.50 
35 mm. (152”) Symmetrical 8.00 
55 mm. (2-3/16”) Kellner 6.00 
56 mm. (214”) Symmetrical 6.00 


COATED LENSES 75 cents extra. 


wee “7 e - 
Giant’ Wide-Angle Eyepieces 
ERFLE EYEPIECE (65° field) 
contains 3 coated achromats. 114” 
E.F.L., clear aperture 214”. Has a 
focusing mount with diopter scale. 
Will make an_ excellent 35-mm. 
Kodachrome viewer. Magnifies seven 





NINE ocsecpnis a . $12.50 ppd. 
Same as above without diopter scale . $9.95 
11%4”-diam. Adapter for eyepiece above .......... $3.95 


WIDE-ANGLE ERFLE (68° field) 
EYEPIECE. Brand new; coated 114” 
E.F.L. Focusing mount. 3 perfect 
achromats, 1-13/16” aperture $13.50 
1%”-diam. Adapter for eye- 

piece above ......... ; $3.95 
WIDE-ANGLE ERFLE 11, E.F.L. Brand new; 
contains Eastman Kodak $ fare- earth glasses; epeture 


2”; focusing mounts; 65° field .50 
14%4”-diam. Adapter for eyepiece above . $3.95 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride coated lenses 29 
mm. in diameter. It is designed to 
give good eye relief. E.F.L., 144”. 
Cell fits 114” tube. 


Coated $5.90 ppd. Not coated $5.25 ppd. 


Rack- &- Pinion ie _Mounts 
ey 

















For Refractors 


) 
Here is a wonderful opportunity 
For Reflectors for you to own a most mechani- 


: cally perfect Rack-&-Pinion Fo- 
cusing Eyepiece Mount with vari- 
able tension and adjustment. Will 


accommodate a standard 114” 
eyepiece, positive or negative. The body casting is 
made of lightweight aluminum with black-crackle 
paint finish, focusing tube of chrome-plated brass. 
Focusing tube for refractors has a travel of 4”; for 
reflectors 2”, and will fit all size tubing. 
aie TYPE for 21%” I.D. Tubing $12.95 ppd. 

“for 34%” I.D. Tubing 12.95 ppd. 
for 434” ILD. Tubing 12.95 ppd. 
REFLECTOR TYPE (less diagonal holder) 
DIAGONAL HOLDER 





” “”“ 





@ FREE CATALOG @ 
“MILLIONS” 
mirrors, binoculars, telescopes, parts and 


of lenses, prisms, eyepieces, 


accessories. Write today. 
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8.50 ppd. 
1.00 ppd. 
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A ical Mi 
stronomical Mirrors 

These mirrors are of the highest quality, polished to 
Y%-wave accuracy. They are aluminized, and have a 
silicon-monoxide protective coating. 


Diam. F.L. Postpaid 
Plate Glass 3-3/16” 42” $ 9.75 
Pyrex 4% ‘ 
Pyrex 6” 
. 
Mirror Mount 


Cast aluminum. Holds all 
our mirrors firmly with metal 
clips. Completely adjustable. 
Assembled. 


3-3/16"’ Mount fits our 444” tubing..............$4.00 ppd 
44" Mount fits our 5” tubing... 4.00 ppd 
6" Mount fits our 7” tubing... 6.50 ppd 


Prismatic Telescope 
FIVE EYEPIECES 


Power Field at Exit pupil Relative 
1,000 yards diam. Brightness 
15x 122 ft. 5.4 mm. 29 
20 122 4.0 16 
30 61 2.7 7 
40 49 2.0 4 
60 32 1.3 1 
NEW! SS. 
AS \ 80-mm. 


oe? | Sci 
_/ Objective 
ME. : — 
a Sd 
i Big 80-mm.-diam. (31%”) 
- objective. Use for spotting or 


astronomical viewing. Great 
light-gathering power that 
will pick up faint objects 
even under poor sky condi- 
tions. Will show stars of 
the 11th magnitude — 100 
times fainter than the faint- 
est visible to the naked eye. 
\\ Tripod included. $59.50 ppd. 
60-mm.-diam. Scope. Same as above but with 
smaller objective. Equipped with same five eyepieces 
— 15x, 20x, 30x, 40x, 60x. With tripod. $42.95 ppd. 


Spedal Coated Objective 


BIG 2%” DIAM. — 40” F.L. — $6.00 
These achromatic objective lenses are tested and have 
the same high quality as ‘‘Big Lenses’ described below, 
except they are seconds for slight edge chips or small 
scratches only. Quality guaranteed. ONLY $6.00 ppd. 











Coated Binoculars 


Beautifully styled imported binoculars. Precision made. 
LOW, LOW PRICES! 





“Zeiss’’ Type 


American Type 


Complete with carrying case and straps. American type 
offers a superior one-piece frame and clean design. 


Size Field Type Center Ind. 
at 1,000 Focus Focus 
yards 
6x15 360 ft. Opera — $12.75 
6x30 395 ‘*Zeiss”’ $18.75 16.75 
7x35 341 ‘‘Zeiss”’ 20.75 17.95 
7x35 341 American 23.50 — 
7x35 578 Wide-Angle 11° 35.00 — 
7x50 372 ““Zeiss”’ 24.95 22.50 
7x50 372 American 32.50 — 
8x30 393 *‘Zeiss”’ 21.00 18.25 
10x50 275 “‘Zeiss”’ 28.75 26.75 
20x50 183 “Zeiss” 33.75 31.75 
All prices above plus 10% Federal tax. 
Monoculars 


Brand new, coated optics, complete 
with pigskin case and neck straps. 


Price Price 
$10.00 $14.75 
11.25 17.50 
12.50 20.00 





8-Power Elbow Telescope 


This M-17 telescope has a brilliant- 
image 48° apparent field — 325 feet 
at 1,000 yards. The telescope can be 
adjusted for focusing 15 feet to in- 


finity. It has a 2” objective, focusing qe a 
eyepiece 28-mm. focal length, se 
with an Amici erecting sys- / og 
tem. Turret-mounted filters: pe “ 
clear, red, amber, and neu- nae 4 
tral. Lamp housing to illu- 

minate reticle for nighttime 8 x 50 
= Truly the biggest bar- 


ain you were ever offered. Original Gov't. cost $200. 
Not Coated $13.50 ppd. Coated $17.50 ppd. 





“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available for immediate 


delivery. 
crown and flint optical glass. 


These are perfect magnesium-fluoride coated and cemented Gov't. surplus lenses made of finest 
Not mounted. Fully 


corrected. Tremendous resolving power. 


@ We can supply ALUMINUM TUBING AND CELLS for the lenses below. @ 


Diameter Focal Length Each 
54 mm. (2!.”) 254 mm. (10”) . $12.50 
54 mm. (21).”) 300 mm. (11.8”) 12.50 
54 mm. (21¢”) 330 mm. (13”) sue SED 
54 mm. (21¢”) 390 mm. (15.4”) > «=e 
54 mm. (21.”) 508 mm. (20”) ccocscoe 
54 mm. (21¢”) 600 mm. (231,”) - 12.50 
54 mm. (214”) 762 mm. (30”) 12.50 
54 mm. (21,”) 1016 mm. (40”) - 12.50 
54 mm. (214”) 1270 mm. (50”) oo $280 
78 mm. (3-1/16”) 381 mm. (15”) 21.00 
80 mm. (314”) 495 mm. (191”) 28.00 
81 mm. (3-3/16”) 622mm. (2414”) .... 22.50 


A. JAEGERS 


691 S Merrick Road 
4. i:) tele) Gam, Aan & 





Diameter Focal Length Each 
83 mm. (31/,”) 660 mm. (26”) $28.00 
&3 mm. (314”) 711 mm. (28”) - 28.00 
83 mm. (314,”) 762 mm. (30”) . 28.00 
83 mm. (31/,”) 876 mm. (3414”) ...... 28.00 
83 mm. (31/,”) 1016 mm. (40”) . 30.00 
102 mm. (4”) 876 mm. (3414”) ...... 60.00 
108 mm. (41/,”) 914 mm. (36”) - 60.00 


110 mm. (434”)* 1069 mm. (42-1/16”) 60.00 
110 mm. (434”) 1069 mm. (42-1/16”) 67.00 
128 mm. (5-1/16”) * 628 mm. (2434”) ...... 75.00 
128 mm. (5-1/16”) 628mm. (2434”) ...... 85.00 
*Not coated 





We pay the POSTAGE in U.S. — C.O.D.’s 
you pay postage. Satisfaction guaranteed 
or money refunded if merchandise is re- 
turned within 30 days. 














OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


OBSERVING THE MOON — BURG AND Lacus MortTIS 


N the northwestern part of the moon, 

midway between the major craters 
Hercules and Eudoxus, lies the gray plain 
known as Lacus Mortis, the Lake of 
Death. Edmund Neison’s classic book, 
The Moon (1876), describes it as “nearly 
circular in form, being 157 miles across 
from east to west, and 143 miles from 
north to south, with an area of 16,000 
square miles, though from strong fore- 
shortening elliptical in appearance. Its 
colour is on the whole less dark than the 
great grey Mares, but sufficiently so to 
render it clearly distinguishable in every 
illumination from the neighbouring sur- 
faces.” 

H. P. Wilkins used the name Lacus 
Mortis for only the western part of this 
plain, but the International Astronomical 
Union's lunar atlas follows Neison’s usage. 
The entire plain appears to me as a 
rhomboid, whose figure is best seen in its 
entirety under high solar illumination. 
Its surface is relatively smooth. 

Situated near its center is the crater 
Biirg, 24 miles in diameter according to 
measurements by J. Young and D. W. G. 
Arthur. It is comparatively deep (about 
6,300 feet), with many terraces on the in- 
terior walls which slope sharply to the 
floor. Although the floor itself has ap- 
peared to me to be quite convex, J. H. 
Miidler spoke of it as concave; it is largely 
occupied by a complex mountainous mass 
with two peaks. The outer slopes of Birg 
are traversed by ravines and valleys de- 
scending to the level of the surrounding 
plain. Topping the walls are many sharp 
pinnacles, particularly on the east, which 
cast the deeply serrated shadow seen at 
sunrise, as drawn here. 

That portion of Lacus Mortis lying to 
the east of Biirg is of great interest be- 
cause of the large number of clefts that 
cross it, many visible in relatively small 
telescopes. The dominating feature is the 
very conspicuous line of fault entering 
Lacus Mortis from the south. Like the 





Again in Print! 
Shapley-Ames 


CATALOGUE 
OF BRIGHT GALAXIES 


“A Survey of the External Gal- 

axies Brighter than the 13th Mag- 

nitude” gives NGC number, 1950 

position, magnitude, size, and type 

for 1,249 objects. 

This publication (Vol. 88, No. 2, of the 
Harvard Annals) was out of print for some 
time, but is now available in an offset-printed 


edition. $1.50 postpaid 
Order directly from 
HARVARD COLLEGE OBSERVATORY 


Cambridge 38, Massachusetts 














Alika Herring used a 12-inch reflec- 
tor at 236x for this drawing of the 
crater Biirg and the eastern part of 
Lacus Mortis, on June 12, 1959, at 
4:10 Universal time. West is to the 
left and south above. The twin peaks 
inside the crater are lit by the west- 
ern sun, and the irregular crest of the 
east wall casts a long jagged shadow 
on the plain. 


famous Straight Wall in Mare Nubium, 
the higher side of this fault is also on the 
west, and the difference in level between 
the two sides may amount to several hun- 
dred feet. There seems to be a low peak 
near each of its ends, as indicated by the 
somewhat irregular shadow cast at sunrise. 

The fault continues northward as a 
deep cleft which joins the long rill ex- 
tending from the north, although the con- 
nection between the two is very difficult 
to see. Another conspicuous rill can be 
traced from near the northeast wall of 
Biirg to the southeast margin of Lacus 
Mortis. Unlike most clefts, it can be seen 
when the sun is high above it, appearing 
as a narrow bright line against the darker 
background of the plain. 

This area contains a great amount of 
other fine detail: a number of small crater- 
lets, some low domelike hills, and delicate 


rills. Much of this detail was not visible 
when the accompanying drawing was 


made, but experienced lunar observers 
know how greatly the detectability of 
minute features is affected by small varia- 
tions in illumination and seeing condi- 
tions. 

The floor of eastern Lacus Mortis is 
noticeably lower than the adjacent sur- 
face, as if it were formed by the subsid- 
ence of a large fault block in the lunar 
crust. It should therefore be considered 
to be a type of walled plain, despite its 
obviously noncircular shape 

ALIKA K. HERRING 
1312 Arlington Ave. 
Anaheim, Calif. 








THE ASTRONOMER KIT 


A complete telescope mirror making kit. 


we FOUCAULT TESTER, in 


its entirety, with 


light 


source, knife-edge, measuring scale 


PYREX MIRROR BLANK 
* NEW, 
more accurate 


NONVITREOUS TOOL, 


faster, smoother, 


SEVEN ABRASIVES for greater safety and speed 
CERIUM OXIDE for fast, clean polishing 
SPECIAL OPTICAL PITCH to minimize danger of 


turned-down edge 


MAGNIFYING LENS, essential in mirror grinding 
% DETAILED, ILLUSTRATED INSTRUCTIONS, “Mirror 


Making in the Kitchen’ 


(Starred items exclusive with The Astronomer Kit) 


Gr Nico ccc eeccediccexccas $15.00 ppd. 
4Y4-inch...$11.50 ppd.; 8-inch. ..$22.50 ppd. 
Foucault tester only.............. $ 6.00 ppd. 


Money-back guarantee. 


Write for catalogue. 


ASTRONOMY, inc. 
Suite 305, American National Bank Bldg. 
Denver 2, Colorado 











LENS 





STAR SIGHT 


NORTH HOUR CIRCLE 


KNOB F7 


SOUTH HOUR 
CIRCLE 


MICROMETER 


LEVELING 
SCREWS 


SIGHT LINES 





















LATITUDE SCALE 


CROSS 
LEVELS 
‘Se x S 
a 
oy SS 
LUBBER'S 
LINE 


AZIMUTH CIRCLE 





BASE STANDARD 


~ OR MOUNT 


ASTRO COMPASS 


Used for navigation, surveying, star location, or 


as a 
$150.00. 


telescope mount. Cost 
Precision built, with substantial but 


the government 


scuffed and scratched carrying cases. 


ASTRO COMPASS, like new 


Bed aaah $14.95 ppd. 


Excellent condition. .$11.95 ppd. 





BAUSCH & LOMB 


AERIAL CAMERA LENS $39.50 


(Left in photo) B & L, 6” 


with case, 
POSTPAID 


focal length, f/6.3, 


93° wide-angle aerial camera lens in Fairchild 


lens cone. 


Built-in haze filter and diaphragm. 


Lens will cover up to 8 x 10 film. Original cost 


$1,500.00. With case, only 


$39.50 postpaid. 


MYSTERY LENS Only $4.95 POSTPAID 


(Right in photo) We don’t 
these were used. 
91.44 mm., f/1.9 lens in 


know where or how 


Product of E. A. Laboratories. 


23%%"" mount. Post- 


paid. May be used for telescope, camera, etc. 
SATISFACTION GUARANTEED 


PRACTICAL ENGINEERING CO. 


4611 S. ELWOOD 


TULSA 7, OKLA. 
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ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE . . . FULLY EQUIPPED WITH MANY EXTRA FEATURES! 


Including . . @ ELECTRIC DRIVE (Patented) 
@ SETTING CIRCLES e@ ROTATING RINGS 


A Complete Instrument, No Costly Accessories Needed! 


You'll Marvel At How 
The Superb Optics Of 
This Portable RV-6 


6-inch | 
DYNASCOPE 


Gives The Same Exquisite Definition 
As Far More Expensive Instruments! 


This new addition to the Dynascope line has won immediate recog- 
nition from schools, colleges, and professionals, as an outstanding 
achievement in a 6-inch telescope. Although it was only recently in- 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professionals all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating rings! There are no “extras” to run up your cost! 


~N 


~ 
\ 


The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerance of the precision 
construction assures an accuracy and smoothness of operation once 
associated only with the finest custom models. The heavy-duty mount, 
complete with electric drive, provides the stability so essential for sat- 
isfactory viewing, yet there is easy portability because in a matter of 
minutes the entire telescope can be dismantled into three easy-to-handle 
sections. 

Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it 
with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 
time-payment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC PYREX 
MIRROR accurate to better than ge wave, zircon-quartz coated, and guaran- 
teed to reach all theoretical limits of resolution and definition. Teamed 
with elliptical diagonal, mounted in 4-vane adjustable spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 


3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 


matic Ramsden; 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are 
precision-threaded, give sharp images to extreme edges. Rhee 

lant, clear 
4. SOLID NEW EQUATORIAL MOUNT extra-reinforced design to provide 


pillarlike stability. No annoying side play or wobble. Adjusts easily to 


5. SETTING CIRCLES for both right ascension and declination. 
engraved and finished in fine aluminum. 

6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation. 

7. ROTATING RINGS FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast, chrome finish, rings are generous 1’ wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting knobs, 


affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 

8. STRIKINGLY HANDSOME, WHITE, 50’ BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are Vg’’ thick, completely insulated 
and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and 
gear for easier, smoother, more positive focusing. Takes standard 11/4’ 
oculars, negative or positive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable 
legs. Provides sure, steady support, plus lightweight portability. 


Handsomely Sines. 


331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 
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“T never dreamed such a bril- 
image could be 
had with a telescope costing 
under $200. It is one of these 
any latitude. rare bargains that 
only once or twice in a life- 


B.S. — New Jersey 






























Model RV-6 Complete 


with Dyn-O-Matic Electric Drive 
and All Features Described Below 


194" 


f.o.b. Hartford, Conn. 

Shipping Wt. 55 Ibs. 

Express Charges Collect 

No Packing or Crating 
_ Charges 


“ a 


>, 


ENJOY IT NOW — take 


up to 24 months to pay under 
our Easy Terms plan! 





Just a small down payment de- 
livers this big 6-inch DYNA- 
SCOPE. Pay the balance at your 
convenience over 6, 12, 18, or 
even 24 months! 
tails, or order today by sending 
your check or money order with 
coupon below. 


Write for de- 







Sound too good to be true? 


Then read what these delighted 
DYNASCOPE owners have to say: 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my 
new DYNASCOPE not only 
outperforms it, but is a much 
better-looking and better-built 
instrument.’ J.L. — New York 


Criterion Manufacturing Co. 
Dept. STR-9, 331 Church St., Hartford 1, Conn. | 


scope. Full payment of $194.95 is enclosed. 


“Congratulations on the ex- 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.”’ 

L.H.N. — Massachusetts 


— eae YF 


[] Please send me, under your MONEY-BACK guarantee, the RV-6, 6” Dyna- | 


[_] Send complete information describing easy payment plans. 
[-] Send FREE ILLUSTRATED LITERATURE of all the telescopes in the Dynascope | 











Deep-Sky Observers 


An extremely 
fine, imported 
Zuiho _ binocular 
with a wide field 
of view — 102°! 


$35.00 


Tax Paid 





Complete with beautiful case. Delivered anywheie 
in the Continental United States. 


% 
* 
te ; 
“*% « ¢ AMERICAN TYPE WIDE ANGLE 
“ =~ . 7 
7x 35 Central Focus 
* * SPECIFICATIONS 
Fd Magnification, 7x. Objective aperture, 35 mm. 
. Eyepiece aperture, 24 mm. Exit pupil, 5 mm. 
- Field of view at 1.000 yds., 551 ft. Field-of-view 
4 - angle, 10.5°. Height, 128 mm. Breadth, 195 
Ma mm. Net weight, 950 grams. Weight of pigskin 


case, 400 grams. 

We have sold hundreds of pairs of these binocu 
lars with the utmost satisfaction. Uhey ave uncon- 
ditionally guavanteed. Uf not pleased, return them 
and your money will be immediately refunded. 


Before you buy or trade a 


A heavily spotted region of the sun was photographed by Howard C. Colton telescope or radio amateur 
on January 23, 1959, using a 6-inch f/15 reflector and Kodak Autopositive gear, see WARD W2FEU 


sheet film. The exposure was made at the instrument’s prime focus. 
for the best deal. 





SOLAR PHOTOGRAPHY picture and the one on page 14, Novem- 
WITH AUTOPOSITIVE FILM ber, 1959, indicate the results obtained Established 1936 
One ever-present problem for the ama- by Rip eee: ess ' -al ADIRONDACK 
teur astronomer who photographs the sun me At : a C Ces - ie ps RADIO SUPPLY 
is the great intensity of its light, making cetals Of the process — aes fil 
reduction of telescope aperture or very free by writing to the Special Sensitized P. O. Box 88, Amsterdam, N. Y. 
: Products Sales Division of Eastman Kodak Ward J. Hinkle, W2FEU — Owner 





dense filters essential to avoid overexpo- 
sure at normal camera shutter speeds. 

Howard C. Colton, of Eastman Kodak = Spa ea aa aa AA RPP A AAPA APR PP 
Co., now suggests the use of Kodak Auto- 
positive P. B. sheet film, which is of very 

fine grain and very low sensitivity. At the PLAN AHEAD FOR BETTER OBSERVING! 


prime focus of a 6-inch f/15 reflector, the 


Co., Rochester 4, N. Y. 








solar image can be recorded on this emul- Many ardent observers may have hesitated in the past to have their reflecting tele- 
sion with an exposure between 1/50 and scopes brought to the needed perfection for planetary and lunar work because of the 
1/200 second, depending on the sun's delay involved and the consequent loss of observing time. Some lost time cannot be 
altitude and the clearness of the air at the avoided, of course, but here is my plan to minimize this loss, and it enables you to 
observer's station. realize the full capabilities of your instrument for all the years ahead. 

In order to provide a negative rather 
than the positive image usually obtained 1. Make a 25% payment toward retouching your mirror. 


with this film, it is pre-exposed to sun- 
light through a yellow filter, after which 
the parts of the frame that receive no your mirror and flat. 
light during the camera exposure develop 
clear and transparent. Ordinary develop- 
ers, such as D-19, are used, and the nega- 
tive can be enlarged 15 or 20 times with- 


out showing grain. The accompanying 


2. At such time as I am able to give you rapid service, I will notify you to send 


3. While your optics are being reworked, you can (if necessary) go ahead with 
other instrumental changes that will benefit the performance of your telescope. Some 
suggestions for this are offered in the booklet, The Reflecting Telescope, which is yours 


for the asking. 


; : RETOUCHING DEFECTIVE MIRRORS: 60% of new mirror price below. 
AURORAS IN FEBRUARY 

A detailed report of the northern lights 
of February 15-16 has been written by 
David R. Kaiser, Eightyfour, Pennsyl- 
vania. Many form and color changes, of 
varying intensity, occurred through the 
night. ‘This display was foreshadowed by 
a reddish glow in the northeast on the 
preceding evening. 

Later, on February 27th at Des Moines, e: # = 

rien i Phe : 1806 South Park St., Box 205: 
Iowa, Dale P. Cruikshank took the front- U x ss . 7 
; Madison 5, Wisconsin 

cover photograph, showing the aurora as 
a few isolated parallel vertical rays, which 


lasted only a short time. PPP IPR PRP PP PPP PRPRP PP A>2 PP 


NEW 1/20-WAVE PYREX MIRRORS, with 1/10-wave diagonal: 6-inch £/9, $95.00; 
8-inch f/8, $155.00; 10-inch f/8 or £/7, $255.00; 1214-inch f/8 or £/7, $395.00. 

Terms: 14 with order, 1 when ready to ship, remainder on arrangement to 6 
months, or 2% discount if paid within 10 days. If full payment is enclosed with order, 
2% may be taken on the full amount. 
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The famous naked-eye Beehive cluster (M44) in Cancer, photographed with the Palomar Observatory 48-inch Schmidt 
camera in blue light. The width of the field shown here is slightly over two degrees, and south is at the top, corre- 
sponding to the view in an inverting telescope. This open cluster is about 520 light-years distant. 


NEBVLOSA PRAESEPE, 


Galileo’s drawing of the Beehive. 
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DEEP-SKY WONDERS 
HE region of the sky between Gemini 
and Leo is fairly vacant. Yet even 
though it is far above the galactic equator, 
here we find a striking open cluster — the 
Beehive in Cancer. Also known as the 
Praesepe, M44, and NGC 2632, this sys- 
tem has about 62 members brighter than 
magnitude 10 in an area of about two 
square degrees. 
Individually, these stars are all under 
visibility, though their com- 
sual magnitude is 3.7. Often on 


naked-ey 
bined 

exceptional nights — always after mid- 
night I get the impression that I can 
see individual stars. However, telescopic 
views show that most of the brighter stars 
are in pairs or groups, and the whole ef- 
fect is probably illusion. The photograph 
here certainly that all of the 
brighter groups are too close for naked- 


indicates 


eye separation at such low light intensity, 
in my opinion. 

[he name Beehive is apparently of 
fairly recent origin. To Hipparchus it 
was the Little Cloud; Aratos called it the 
Little Mist; and Bayer termed it Nubilum 
(cloudy sky). Astronomers of the 16th and 


17th centuries called it the Nebula, and 
R. H. Allen (in Star-Names) says that it 
was the only universally recognized object 
that could not be resolved by ordinary 
vision. Its true nature was first discerned 
by Galileo, who wrote in his Nuncius 
Sidereus (1610): “The nebula called Prae- 
sepe, which is not one star only, but a 
mass of more than 40 small stars. I have 
noticed 30 stars, besides the Aselli.”’ 

This object is a fine test for clearness 
of the sky — the thinnest cirrus cloud will 
obscure it. When the cluster is boldly 
obvious, the night is a vintage one. 

Felescopically, M44 is a little sparse, 
with no background of faint stars to set 
off the bright ones. However, in 50- or 
65-mm. binoculars, or better yet a 120 x 20 
Moonwatch apogee telescope, it is most 
impressive. 

The Beehive is a wonderful object for 
the beginner at astrophotography; he can 
strap a box camera to an equatorially 
mounted telescope and hand guide for 
15 or 20 minutes to obtain, with luck, a 
surprisingly fine picture. 

WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 

















Uzi \NSTRUMENT DIVISION For Research Equipment 
Professionally Designed and Produced 


2.4 EQUATORIAL REFRACTOR 


eo © 800-mm. focal length © 62-mm. objective 
© Micromotion adjustments on both axes 
© Coated optics throughout © Equatorial mount 


© Eyepieces for 160x, 88x, 40x (200x available at extra cost*) 






Latest in a long line of Lafayette refractors at reasonable prices. The unusual value of the Polaris is 
recognizable in the following specifications. Objective: Fraunhofer-type achromat, hard coated, 62.5 mm., 
800-mm. focal length. Collects about 75 times as much light as the naked eye, resolving power 2 seconds, 
faintest discernible star 10.7 magnitude. All eyepieces are hard-coated Huygenians: 160x (5 mm.), 88x 
(9 mm.), 40x (20 mm). 

Finder scope is 6x, 30 mm. Equatorial mount with slow-motion controls in right ascension and decli- 
nation. Tripod head with latitude adjustment. Clamp lever for declination and inclination. Accessories 
include sunglass, star diagonal, erecting prism, sun projection screen, field tripod, and wooden case. 
Rack-and-pinion focusing. Heavy plating used throughout to prevent rusting. Shipping wt. 30 Ibs. 
VIA EXPRESS ONLY. 

RO asecesacasscassecécgensecsssicasecodgtaccquenesccenst SIMI <cancinscadievecsabescctencaniacdsanatacncsatiocantens Net 79.50 


E397 *4-mm. orthoscapic. eyepiece: FOr 200 iisssiccsésssssesssaccssessssareassaseocesavesenescseuassseies Net 8.95 





3” Equatorial Refractor 





¢ 910-mm. focal length © 76.2-mm. clear aperture ® Micromotion controls for declination and 
right ascension ® Resolving power 1.6 seconds of arc 


Truly superior quality —- advanced design — optically and mechanically suitable for serious research. 
Objective lens is 79-mm., hard-coated, air-spaced Fraunhofer achromat with clear aperture of 76.2 mm. (3”’). 
Focal length 910 mm., focal ratio f/12, resolving power 1.6 seconds. 7 coated eyepieces providing 227x, 
152x, 101x, 73x, 45x, 35x, plus 25x through finder. Focusing by means of microprecise rack-and-pinion drive. 
View finder has 42-mm. (1.6 clear aperture) objective, 500-mm. focal length, rack-and-pinion focusing, and 
will accommodate various eyepieces. Oversized equatorial mount insures stability and smooth action. Finely 
calibrated hour and declination circles for rapid finding and setting. Micromotion controls and clamps for 
both declination and right ascension. Controls fitted with flexible shafts and oversized knobs for ease of 
positioning while viewing. White-enameled aluminum body tube for maximum strength with minimum weight. 
Accessories include 3 sunglasses, moonglass, 2 star diagonals, sun diagonal, erecting prism, sun projecting 
screen, extendable field tripod with chain brace, accessory shelf, wooden cabinet. Shipping wt. 60 Ibs. VIA 
EXPRESS ONLY. 

Be yaa uccvcococinsecvaccusccdsssisceeoccousatactccessenteas SUMMER MROINMAED: «ssc oucaacaancasstcvac gal ccevasseustesencecadecgauancs Net 189.00 


seis 3” Equatorial Refractor 


© Ultra-precise helicoid focusing © 76.2-mm. clear aperture @ 7 coated eyepieces ® Most ad- 
vanced equatorial mount 





The finest 3’ refractor — true research quality — within the price range of the serious amateur. Incorpo- 
rating a 79-mm. hard-coated air-spaced Fraunhofer achromat of 910-mm. focal length, with a full 3” clear 
aperture, f/12, and resolving power of 1.6 seconds of arc. 7 coated eyepieces provide 227x, 152x, 101x, 
73x, 35x, 18x, and 25x through finder. Helicoid focusing — ‘the finest available — by means of a massive 
wheel and ultra-fine helical gear. Finder scope, with rack-and-pinion focusing, features a 1.6’’-clear-aperture 
objective of 500-mm. focal length. Provides for interchangeable eyepieces. Equatorial mount of massive 
construction and advanced design incorporates finely calibrated hour and declination circles. Micromotion 
controls with extended flexible shafts and compression locks on all axes. Accessories include 3 sunglasses, 
moonglass, sun diagonal, 2 star diagonals, sun projection screen, erecting prism, heavy extendable field 
tripod, brace, accessory shelf, separate wooden cases for telescope and mount. Shipping wt. 100 Ibs. VIA EX- 
PRESS ONLY. 


BoM sascaccacssaneaceasecacesecenesdavsacshaussadcaseidceeed NORM NN oo ssistcccncactcncnitepescemnidtacatabcaleeslelans Net 269.50 














95 NEW ACH ROMATIC BARLOW LENS © Makes any good telescope better ® Doubles your telescope’s power ® Provides 
greater eye relief © Improves definition © Greater illumination — wider field 
The Barlow lens is a negative (diverging) lens which can increase the range of magnification of any given set of 
eyepieces. Greater eye relief is provided — even on short-focal-length eyepieces. Sharpens definition and reduces 
image deterioration by permitting use of low-power eyepieces to achieve high magnification. This also provides 
far greater illumination and a wider field. By increasing the effective focal length of the objective and reducing 
its relative aperture — it greatly reduces aberrations present in poorly corrected eyepieces. Lafayette’s Barlow lens 
will make any good telescope perform like a larger one. Fits all Lafayette telescopes, except F-330 Explorer. 
Accepts eyepieces of 24.5-mm. (0.97’’) 0.D. and fits drawtubes of that size. Shipping wt. 1 Ib 


PE ose sccsccssssecacosseccesasesactsonstssecnteasnetusasenenetecsess 





























USE OUR EASY PAYMENT PLAN LAFAYETTE RADIO P. 0. BOX 1000 saw vorx 
DOWN PAYMENTS AS LOW AS 
$2.00 AND UP TO 24 MONTHS [] Please Send Stock #................ 
TO PAY I Enclose $........0....... Dept. 4 
[] Rush Free Catalog. SKD6 
NEW YORK, N.Y., 100 Sixth Ave. | 
BRONX, N.Y., 542 E. Fordham Rd. NN aah saicac sedans Sienceeieck as oi ucdicctantasecectaes clade e 
165-08 LIBERTY AVE. NEWARK, N.J., 24 Central Ave. DER eas. 5 saitaciectsstgicasterthesaresiestapnkenteraaeie ed ten | 
PLAINFIELD, N.J., 139 West 2nd St. : 
JAMAICA 33, N.Y. BOSTON, MASS. 110 Federal St. GIR coccizadeiacaatiacesssscceeiacocsaseatececttes ROE cities OD sisi sccsscaece i 
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Goto Optical is the oldest and largest 
maker of astronomical telescopes in 
Japan. Backed by our long experience 
and superior technical skill, we special- 
ize in large-sized telescopes for both 
amateurs and professionals. We have 
recently gone into production on our 
planetariums, for which inquiries and 
orders have been received from all 
corners of the world. 


esi 5 Shimma@ent, 


Catalogues will be sent upon request 


GOTO OPTICAL MFG. 


Setagaya- 















EQUATORIAL 
TELESCOPE 


Objective 
Focal length — 3,000 millimeters 
Effective aperture — 200 millimeters 


Magnifications 
50x to 750x 


firm specializing in astronomical telescopes. 


C 0 ® Cable Address: 


GOTOPTIC TOKYO 


Tonryo, Japan 
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LISTENING TO METEORS ON SHORT WAVE 


CATTERING of radio waves from the 

ionized tracks left by meteors has been 
studied extensively in recent years, and 
this phenomenon is now used constantly 
for long-distance radio communications. 
While elaborate equipment and careful 
preparation are needed for such work, 
amateur astronomers who are interested 
in meteors rather than in their applica- 
tions to communications can make studies 
of both sporadic and shower meteors, 
even in cloudy weather. 

Using ordinary short-wave radio receiv- 
ing equipment at my home, with a 25- 
foot length of wire strung across the base- 
ment to serve as an antenna, I have made 
observations of many radio reflections 
from meteor trails. They have been heard 
for periods of several hours, appearing as 
whistles, loud bursts, and in other forms, 
at rates of 2,000 per hour or more at times. 

The method depends on reception of the 
ground wave from some powerful short- 
wave transmitter simultaneously with the 
station’s sky wave scattered from the me- 
teor track. When the sky wave combines 
with a relatively weak ground wave, the 
increase in volume appears as a burst of 
noise or a whistle. However, the method 
does seem to require very special receiv- 
ing conditions, the problem being to lo- 
cate the receiver properly with respect to 
the transmitter. There is no way of tell- 
ing just which observers will find the 


proper combination of circumstances at 
their respective locations. 

At my home, only one short-wave broad- 
casting station among those heard in 
Berkeley, California, satisfies the condi- 
tions of high transmitted power, weak to 
moderate ground-wave reception, and fa- 
vorable sky-wave angle. This is the Voice 
of America station KCBR in Delano, 
which is about 220 miles southeast of 
Berkeley. 

My receiver was built from war-surplus 
items, and is probably quite inferior to 
most modern communications receivers. 
It is, however, rather selective (band-width 
about four or five kilocycles per second), 
so that background noise is reduced. 

The meteor “echoes” have been best 
observed on frequencies in the 3l-meter 
band, particularly after midnight, but they 
can also be picked up in the 51- and 19- 
meter bands and at other evening hours. 
Whistles are more numerous than inten- 
sity bursts; they occur in the lower part 
of the audio spectrum and vary in pitch 
in a number of ways — falling, rising, un- 
dulating, constant — from zero to about 
1,000 cycles per second or higher. 

Faint whistles are very numerous and 
often show no change in signal intensity 
as read on the signal-strength meter (which 
has automatic volume control). Loud 
whistles that descend in pitch to zero 
usually terminate in a burst of signal 





Meteors passing through the atmos- 
phere leave a trail of ionized par- 
ticles that has the ability to reflect 
radio energy in the short-wave band, 


as well as higher frequencies. Such 
reflections can be detected as sudden 
bursts of increased signal strength, or 
as whistles, on receivers monitoring 
the transmitted signal at suitable lo- 
cations. This bright meteor was 
photographed by Dennis Milon. 
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featuring our 


SPACE K-4 
DELUXE 


WANTED 
Professional and Amateur Astronomers 


Put your ideas and experience to 
work. Extensive expansion program by 
Spacek Instrument Co. 
requires individuals with 
a knowledge of tele- 
scopes, optics, and as- 
tronomy. 

Proven design, low 
cost, and excellent per- 
formance of our SPACE 
K-SERIES telescopes 
have met with the ap- 
proval of many schools, 
observatories, and clubs. 

Here is an excellent opportunity for 
responsible persons, who are interested 
in supplementing their incomes, to dem- 
onstrate and sell our telescopes. 


Write for complete information about 




















TELESCOPES 


by SPACEK INSTRUMENT CO. 


COMPLETELY ASSEMBLED — READY TO USE 


e Optical system: 414-inch mirror, {/l1l, spherically corrected with surface 
accurate to 1 wave, aluminized and quartz over-coated. 

e Mounting: Equatorial and adjustable for latitude. 
castings with l-inch-diameter shafting on both axes and Tensalloy bear- 


Massive aluminum 


ings. Clamps provide any degree of tension desired. Two lock-nuts on 


finish. 


bracket. 


saddle permit simple removal of tube. All steel parts chrome plated and 
carefully machined to give maximum rigidity. 
e Tube: Seamless aluminum, painted black inside, with hammer-tone green 


Rack-and-pinion focusing: Accommodates standard 1!4-inch eyepieces 
Finder: 6 power, with achromatic objective, and mounted in adjustable 


Pedestal: Heavy-wall steel tube with collapsible legs. Guaranteed free from 


torque and wobble. Design allows tube to be swung in any position without 
bumping into legs. Pedestal, mount, and legs painted black crinkle finish. 


e Instructions. 


$98.50 


e Three eyepieces: 50x Kellner, 100x and 200x Ramsdens. 


e Send for new 16-page catalogue. 





All prices are f.o.b. Pottstown, Pa. 
Pennsylvania residents add 4% sales tax to all prices. 


OUR NEW K-4 DELUXE KIT! 


Assemble the K-4 Deluxe yourself and save almost $30.00. 
collimated, with interior of aluminum tube painted black. 
assembly. No special tools required. Three complete eyepieces included. Same fine quality as in our 
regular K-4 Deluxe illustrated above. Complete with all hardware and full instructions. 


Shipped with all optics mounted and 
All parts carefully machined and ready for 


$69.50 








our Individual Dealer Plan. 


All prices subject to change. 
DEALER INQUIRIES INVITED 





SPACEK INSTRUMENT CO. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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4-inch Deluxe 


DYNASCOPE 


Complete $ 95 
for only 

f.o.b. Hartford 
Shipping wt. 26 Ibs. 





These superb 4-inch 
DYNASCOPES 


| 
| put new meaning 
| 
l 















in the word deluxe! 








In these days, when “deluxe” is often only a common 
cliche, it’s refreshing to find a product that so 
genuinely deserves the name. 





Easy Payment Plan of- 


fered on both these 


One look at these magnificent Dynascopes tells you 
that they are truly precision-made instruments, with the 
careful craftsmanship and extra finishing touches 

that quickly set them apart from ordinary telescopes. 
And your first thrilling experience with their supe- 

rior optical systems will convince you, as no words can, 
that the rich appearance of these reflectors is even 
surpassed by their amazing performance. 


More than that, each is backed by the kind of guar- 
antee that only Criterion, with its meticulous 
quality control, could offer. Whichever model you 
select, you must be completely delighted with 
both performance and construction or your 
money will be cheerfully refunded. 


models. Ask how you 
can begin enjoying them 


now, take months to pay! 











Here are the professional- type 
features you'll find in both these fine instruments 


EXQUISITE 4-INCH PARABOLIC PYREX MIRROR accurate to Ye wave. For famed Dynascope optical 

superiority. 

TRUE EQUATORIAL AND ALTAZIMUTH HEAVY-DUTY MOUNT with complete friction adjustments 

for any latitude, declination, and right ascension. Rugged cast-iron construction. Weighs over 12 lbs. 

ROTATING RINGS — Saddle has felt-lined rotation rings that permit tube to be quickly positioned for 

accessories or to bring eyepiece into more comfortable viewing position. 

© 3 STANDARD 11/4” EYEPIECES: 18-mm. Huygens, 9-mm. Achromatic Ramsden, 7-mm. Achromatic 
Ramsden for 65X, 130X and 167X. 

© 4X ACHROMATIC CROSSHAIR FINDERSCOPE: Crosshair, usually found only in much more expensive 
scopes, assures greater accuracy, easier spotting. Coated achromatic lenses. Screw-type micrometer focus. 
Extra-large field of view. Double-posted bracket with collimation adjustments. 

@ RACK-AND-PINION DOUBLE-DRAW EYEPIECE HOLDER for easy, exact adjustments. Accommodates 
any eyepiece, negative or positive. 

@ PROFESSIONAL-TYPE STEEL TRIPOD with fast-fold legs for easy portability. Designed to solve all 

stability problems. The result of hundreds of field tests and consultation with many authorities. Steadier 

support eliminates vibration. No canting, wobble, or sideplay. Special position locks prevent collapse. 

Completely portable. Sets up instantly on uneven terrain. Folds up quickly, without disassembly, for 

full portability. 








complete for “ 2 m 
4-inch Deluxe only Add Dyn-O-Matic Electric Drive to your present telescope! 
95 
= $ 109 Designed to fit all previous Dynascopes and most other 4-inch and 6-inch telescopes, this precision- 
t 
oe re f.o.b. Hartford made drive brings you all the advantages of smooth, effortless automatic tracking at remarkably 
DYN-O-MATIC eeian wk 
. : = low cost. Plugs into any household 110/120-volt A.C. circuit. Only $29.95 postpaid. Model ED-460. 
Electric Drive io i oA 
odel K- 











OTHER DYNASCOPES AVAILABLE IN 3-INCH TO 16-INCH MODELS. WRITE TODAY FOR FULL DESCRIPTIONS AND PRICES. 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments and Equipment 


Dept. STD-57, 331 Church St., Hartford 1, Conn. 
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intensity. Bursts may be very brief, but 
in some cases they endure for a minute 
or more with gradual fading. ‘The reflec- 
tions are easily detected even above the 
background of the program material, but 
are most distinct when only the carric1 
frequency is being broadcast, as during 
sign-on and sign-off periods. Probably the 
only effect of a meteor shower would be 
to increase the number of strong reflec- 
tions received. 

For individual cases, some experimenta- 
tion may be needed to find a suitable lo- 
cation for the radio receiver. Where con- 
ditions are particularly good, an ordinary 
entertainment receiver Capable of tuning 

short-wave band may serve quite well. 
In any event, it is worth trying whatever 
equipment may be on hand at the start. 
If the receiver can be moved easily, it 
could be set up at several different loca- 
tions a few miles apart until “echoes” are 
received. A portable all-wave receiver 
would be excellent for such tests. 

Amateurs who hold “ham” radio_ li- 
censes have the additional opportunity to 
broadcast a signal that can be beamed for 
reception by scatter, one of the most im- 
portant techniques of meteor radio as- 
tronomy. ‘This, of course, will broaden 
the scope of the investigations possible. 

There are many studies that could be 
carried out with the technique described 
here. Variations in rate with time and 
wave length could be determined, and 
correlations with known meteor showers 
sought. New showers might be discovered, 
particularly if daylight hours prove favor- 
able at some locations. If the receiver 
could be taken out under the stars during 
a widespread meteor shower, the results 
might be spectacular to the ear as well 
as to the eye. 

ARTHUR F. SETTEDUCATI 
1090 Grizzly Peak Blvd. 
Berkeley 8, Calif. 


SUNSPOT NUMBERS 

The following American sunspot num- 
bers for January have been derived by 
Dr. Sarah J. Hill, Whitin Observatory, 
Wellesley College, from AAVSO_ Solar 
Division observations. 

January 3). 11352). 1123: 35. 1345 4) 157: 
5, 197; 6, 191; 7, 196; 8, 182; 9, 148; 10, 
158; E,. 132: 32, 127; 35, 324: 34; 3233 35, 
LIS; 36; 121; FZ. 120; 18. 94: 18-87; 20; 
94; 21, 105; 22; 135: 23, Pl; 245,153; 25, 
171; 26, 164; 27, 195; 28, 184; 29, 199; 30, 
194; 31, 193. Mean for January, 146.1. 

Below are provisional mean relative 
sunspot numbers for February by Dr. M. 
Waldmeier, director of Zurich Observa- 
tory, from observations there and at its 
stations at Locarno and Arosa. 

February 1, 173; 2, 191; 3, 184; 4, 152; 
5, 142; G6, 145; 7, 123; 8, 116; 9 143 10; 
143; 11, 115; 12, 116; 13, 97; 14, 114; 15, 
94; 16, 84; 17, 73; 18, 60; 19, 50; 20, 49; 
2], 46; 22; 50: 23, 56; 24, 74: 25, 80> 26, 
82; 27, 89; 28, 82; 29, 78. Mean for Febru- 
ary, 103.5. 








U.S. SURPLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND EQUIPMENT 


8-POWER WIDE-FIELD ELBOW TELESCOPE 
BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Com- 
pletely mounted with iris 5 —— 
and shutter. Excellent for oy, 
wide-field telescope. All 
in excellent condition. 


Price $25.00 





COATED LENSES 





Field of view 8° 45’. Large focusing Erfle eyepiece. 
Eye lens diameter 2-1/16” with diopter scale +2 - —4. 
4 built-in filters clear, neutral, red, amber. Length 
1574”, width 65%”, height 7/4”, weight approx. 91/, 


WIDE-ANGLE ERFLE EYEPIECE | Ibs. Excellent unused condition. Price $39.50 
(68° FIELD) 
Coated optics, 3 achromatic lenses. 
14,” ‘focal length, 1-13/16” aperture. 8-POWER ELBOW TELESCOPE 
Price $12.50 2” objective; Kellner eyepiece; Amici erecting prism; 


4 built-in filters; reticle illumination; field is 6° (325 
ft. at 1,000 yds.). The focusing 28-mm. eyepiece al 
- lows focus from 15 ft. to infinity. Weight 5 Ibs. 








These were used by the government 
for antiaircraft. Government cost 
over $200.00. Price $12.50 







16-mm. AERIAL GUN 
CAMERA, MODEL AN-N6 


Takes standard 16- 
mm.), f/3.5. Excel- 
(50’). Operates at 
16, 32, or 64 frames 
per second. C ‘omplete 
with Wollensak og 
V iens, 134” (35- 
mm.), f/3.5. Excel 





lent condition. Oper 5” SCHMIDT 
ates on 24-volt d.c. ULTRA-HIGH-SPEED 
Price $29.95 OBJECTIVE LENS SYSTEM 


Eastman Kodak infrared re- 
ceiver, formerly known as 





METAL PARABOLOIDAL MIRROR U. S. Navy Metascope, Type 
a Fat fractaltow haraiaetal B. 7” long with 5” Schmidt 
These are made ye iastelloy hard metal. ultra-high-speed objective lens 
12” diameter. 534” focal length. Manu- ( ae OS) Bishoisia 
f tured by Bacech & Lomb. Approx. ba ore eT eee ’ 
sie he optical system, many coated lenses. Uses two pen- 


weight, 31 Ibs. Brand- aes ae piers light batteries. Government cost, approx. $300.00. 
(Not for telescopes. ) Price $10.00 each | Factory-new. Shipping wt. 9 lbs. Price $19.95 





Waterproof carrying case extra. Shipping wt., 3 lbs. 
Price $3.00 
7 X 50 BINOCULAR ERECTING | /"“ $ 


PRISM 
This is complete prism assembly | NAVY INFRARED RECEIVER, =~ 
which consists of two porro prisms TYPE C-3 ot 
fastened to a prism shelf. Used to ys, 
give optical systems an erect image. Produces visible image from 


Aperture is 1” with coated lenses. infrared. image in complete 
Price $2.50 each darkness. For seeing in dark 
with infrared light source. 

guar Nothing to wear out. Operates 
on two flashlight batteries. Has 

BAUSCH & LOMB high- Sagar aps supply ae ; seal 7 
image tube (1P25) an elaborate optical system. 

£/8 TELEPHOTO LENS WwW eighs only 6% pounds and is only 11” long, 8” 





Coated lenses. Focal length high, 514” wide. Manufactured by R. C. A. Objectiv ve 
36”. Completely mounted £/0.9 Schmidt system, 2.4” focal length, 3, aperture. 
with iris and shutter. Ap Excellent condition, with waterproof carrying case. 
prox. weight 25 Ibs. Excel- Price $35.00 





lent condition. Price $49.50 


INFRARED FILTERS 


VARIABLE-SPEED BALL DISK INTEGRATORS 534” diam. x 1” thick. Price $2.95 
(All shafts ball-bearing supported) — a 


214%4-0 


No. 145. Forward and reverse 244- 
2Y,. Input shaft spline gear 12 teeth, 
ar mag Bey 9/32” diam. x 34” long. Output shaft 
Re) . € 15/64” diam. x 15/32” long. Control 
Py a shaft 11/32” x 34” long. C ast-aluminum 


construction, Ap — size 3” x 3 
24%”. Price $17.5 


No. 146. hiccasd and reverse 4-0-4. Input shaft 
5/16” diam. x 34” long. Output shaft 15/64” diam. x 
9/16” long. Control shaft 11/64” diam. x 11/16” long. 
Cast-aluminum construction. Approx. size 41/5 1 


x 4”. Price $18.50 each 


16-mm. SINGLE-FRAME CAMERA 


Manufactured by Bell & How 
ell (200 series). 50-ft. maga 
zine load. Operates on 12 
volt d.c. Has rotary solenoid, 
standard C mount, less lens 
and view finder. Excellent for 
photographing records, nature 
study, and so forth. Price 


$35.00 





Send full amount with order. All prices net f.o.b. Pasadena, Calif. No C.0.D.’s, please. 
C&H SALES CO. 2222 
@ Pasadena 8, Calif. MUrray 1-7393 
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Star Atiases and Books on Astronomy | 
THE OTHER SIDE OF THE MOON.$2.50 


New: LAROUSSE ENCYCLOPEDIA 

OF ASTRONOMY..... $12.50 
AMATEUR ASTRONOMER’S 

HANDBOOK, by J. B. Sidgwick....$12.50 
OBSERVATIONAL ASTRONOMY FOR 

AMATEURS, by J. B. Sidgwick....$10.00 
THE SKY OBSERVER’S GUIDE. $2.95 
THE PLANET VENUS, by P. Moore..$3.75 
THE PLANET JUPITER, by B. Peek..$8.50 
STANDARD HANDBOOK FOR TELE- 

SCOPE MAKING, by N. Howard....$5.95 
AMATEUR TELESCOPE MAKING 

Book 1, $5.00; Book 2, $6.00; Book 3, $7.00 


Norton’s STAR ATLABG.......... ae 5.25 
Webb’s ATLAS OF THE STARS. .......$6.50 
BONNER DURCHMUSTERUNG......$100.00 

Pocketbooks and paperbacks on astronomy — 4 


write for listing. 
Write for new free list on astronomical literature. 
Books on telescope making and glassworking. All 
books of any publisher mail your wants. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 








Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; Il THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 


35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 














Astronomy Teaching Aids 


ES SCO Publications 


Teachers of astronomy, both amateur and 
professional, will find the following ESSCO 
study materials useful in their classrooms. The 
test charts are challenging fun for the ama- 


teur astronomer, too! 

scl Equatorial constellation chart 
with star designations 

SCIT Test equatorial chart without 
star or constellation names 

$c2 Circumpolar constellation chart 
with star designations (new large 
size) 

$C2T Test circumpolar chart without 
star or constellation names (new 
large size) 

$508A_ Ecliptic-based star map with 
equatorial grid and names 

$508  Ecliptic-based star map with 
equatorial grid, without names 

$508B_ Ecliptic star map list positions 
and magnitudes for 224 stars 

$505 Nine-inch protractor on paper 
for planet orbit drawings 

$511 Inner planet chart orbits of 
Mercury, Venus, Earth, Mars 

$512 Outer planet chart orbits of 
Mercury to Saturn 

SSOIA Special rectangular co-ordinate pa- 
per for star maps 

$502 Polar co-ordinate paper — for cir- 


cumpolar star maps 
Price for each item listed above: 1 to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 
From Stetson’s Manual of Laboratory Astrono- 
my, the chapter “Star Chart Construction’ is 
available as a separate booklet, at 50 cents per 
copy. 
SPECIAL: DCS 
spectral classes, 


Large wall chart of the Draper 
printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges.) $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 
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W BOOKS AND THE SKY W 


RADIO STUDIES OF THE UNIVERSE 


R. D. Davies and H. P. Palmer. D. Van 
Nostrand Co., Inc., Princeton, N. J., 1959. 
200 pages. $5.00. 

OTH R. D. Davies and H. P. Palmer 

are staff members at the Jodrell Bank 
Experimental Station of the University 
of Manchester, in England. Their book, 
therefore, is an authoritative account of 
radio astronomy as it 
actually working in the field. 

The reader is first introduced to as- 
tronomy as a whole with a four-page his- 
torical survey and a brief but excellent 
summary of the major facts of optical as- 


appears to those 


tronomy, covering topics from the solar 
system to the universe, and from. spec- 
troscopy to stellar evolution. 

With this as background, the authors 
proceed to radio astronomy itself, begin- 
ning with a description of the techniques 
employed. ‘The principles of radio an- 
tennas and receivers, interferometers, and 
radar methods are all discussed, especially 
with regard to the advantages and short- 
comings inherent in each. Many diagrams, 
pictures, and tables are included, which 
are useful wish to 
go into the subject deeply. The general 
reader will probably prefer to skim this 


most for those who 


chapter. 

The remainder of the book is given 
to the results which had been obtained 
by the time of the writing, the unsolved 
problems, and the general directions in 
which research is moving. 

Chapter IV is concerned with the major 
discrete radio sources. Copious illustration 
helps the reader appreciate the problems 
raised by the observation of strong sources 
in Cygnus, the Andromeda nebula, the 
galactic center, Cassiopeia, the Crab neb- 
ula, and the planet Jupiter. ‘The authors 
place as much stress on the unexplained as 
on the definitely established facts. Where 
several possible explanations of the obser- 
vations have been postulated, a brief sum- 
mation of the pros and cons of each is 
listed. 


Under the topic “The Radio Uni- 
verse,” the types and distributions of 
radio sources, both galactic and extra- 


galactic, are treated, as well as what is 
known of their diameters and distances. 
There is a of what, if any, 
light these facts have shed on cosmological 
ideas. 

The radio mapping of our galaxy is the 
subject of the sixth chapter. Here, with 
many clear diagrams and descriptions, the 
authors show how a picture of the galaxy 
was obtained first from low-frequency 
intensity surveys, and later refined and 
clarified by means of the profiles of the 
21-centimeter hydrogen line. 

A section on the radio sun is followed 
by another that surveys the results of 
radar studies of the planets and meteors, 
and what has been learned about the 


discussion 


earth’s atmosphere as a_ by-product of 
radio and radar measurements. The final 
chapter looks into the future of radio 
astronomy and deals with the types of 
questions which may soon be answered, 
when more sensitive and more accurate 
instruments become available. 

On the whole the book is accurate and 
concise. The illustrations are numerous 
and excellent, though not always well 
placed. The chapter on the Milky Way 
is particularly good. However, the reader 
who has no technical background will 
probably find the book difficult, despite 
the omission of mathematical treatments. 
The glossary is helpful, but many of the 
concepts might be more fully explained. 

Along with Radio Studies of the Uni- 
verse, | should like to recommend The 
Exploration of Space by Radio, by R. Han- 
bury Brown and A. C. B. Lovell (John 
Wiley and Sons, Inc., New York, 1958). 
While the latter is more technical, suit- 
able as a handbook for the radio as- 
tronomer, it is so well written that large 
portions will be of great interest to the 
layman. The combination of the two 
books provides as good a coverage of the 
field as can be obtained at present. 

PEARL R. LICHTENSTEIN 
Rensselaer Polytechnic Institute 


THE SKY OBSERVER’S GUIDE 
Newton Mayall, Margaret Mayall, and 
Jerome Wyckoff. Golden Press, New York, 
1959. 125 pages. $2.95. 


HIS inexpensive handbook for ama- 

teur astronomers is a beautifully illus- 
trated beginner’s guide to observing the 
moon, sun, planets, stars, and other sky 
objects, whether with the naked eye, 
binoculars, telescope, or camera. It not 
only helps the reader to find these ob- 
jects, but tells him things to do once they 
are located, things that may have some 
scientific value. 

It does so with concise and clear ex- 
planations and illustrations, many of the 
latter in color. Every available inch is 
given to astronomical information. The 
attractive cover shows the equipment an 
amateur uses; the end-papers have a star 
chart of the entire heavens along with 
drawings of the mythical zodiacal con- 
stellation figures; the title page contains 
a picture of the Tycho-Clavius region on 
the moon; and the table of contents is 
decorated with the planet symbols. The 
index is very handy, since it is all kept 
on two facing pages. 

About 1,500 stars down to the 5th 
magnitude are plotted in the eight charts 
at the end of the book. Five colors are 
used to show spectral classes. Variable 
stars, double stars, novae, galaxies, and 
nebulae, listed elsewhere in the book, are 
located. The maps also depict constella- 
tion boundaries and have connecting 











Perfect companions for your observing program 


Here, in these two Skalnate Pleso Observatory publications, is provided most complete information on celestial 


objects to find with your telescope. Together they make ideal companions for your serious observing projects. 


DE LUXE ATLAS OF THE HEAVENS 
and the ATLAS COELI CATALOGUE 


Both by Antonin Becvar and his coworkers 


at the Skalnate Pleso Observatory 


The De Luxe Atlas of the Heavens has 16 sturdily bound charts, which cover the 
entire sky to magnitude 7.75. Printed in many colors, more than 35,000 celestial 
objects, including over 100 radio sources, are plotted on the large 161/2-by-23-inch 
maps. You'll find double, multiple, and variable stars; novae, clusters, globulars, and 
planetaries; bright and dark nebulae; the Milky Way and constel!ation boundaries. 
Bayer-letter and Flamsteed-number designations are given. The transparent grid 
overlay facilitates locating the object under study. An atlas without equal! 

The Atlas Coeli Catalogue (Aé/as Coeli II, Katalog 1950.0) is the most com- 
plete check list of celestial objects ever offered the amateur observer. Listed, with 
descriptive data, are the 6,362 stars brighter than magnitude 6.26, with their right 
ascensions and declinations for 1950, precessions, proper motions, magnitudes, and 
spectra; 293 open star clusters; 100 globular clusters; 240 bright diffuse nebulae; 
144 planetaries; 1,131 galaxies; some 1,750 visual double and multiple stars; and 
633 variables bright enough for amateur observing. Sturdily cloth bound, this 367- 
page book is 814 by 1134 inches in size. Explanations in English. 


De Lune Atlas GF the WOAVONG 6.6.6.5 icici ik cee eres cees 
Reins COR RS ong oes ceca hoe ono le nee Ra eee ee eee $8.75 


SPECIAL: 


OTHER ATLASES 


Field Edition Atlas of the Heavens. Each chart is reduced from the original Atlas 
Coeli and is printed on heavy, stiff paper 18 by 121% inches. Stars are white on black 
background. The 16 charts are unbound. Perfect for outdoor use. 

$4.00 each; 2 for $7.50 


Norton’s Star Atlas. This famous star atlas and reference handbook covers the whole 
heavens, showing over 9,000 stars to magnitude 61/3, nebulae, and clusters. Descriptive 
lists of 500 interesting objects for viewing with small telescopes, and useful data for 
observing the sun, moon, and planets. New 14th edition, 1959. 81/2 by 11 inches. 
108 pages. $5.25 


Popular Star Atlas. A simpler version of Norton’s Star Aslas, the 16 bound maps 
show all stars down to magnitude 52. 72 by 9Y/2 inches. 38 pages. $2.00 


Atlas Eclipticalis 1950.0. A bound set of 32 charts, each 17/2 by 24 inches, covers 
declinations between +30° and 30°, complete to magnitude 9.0, scale two centi- 
meters per degree, epoch 1950.0. (Place your order with us and allow time for its 
transmission to the publisher in Czechoslovakia, from whom the atlas will be shipped 
directly to you.) $17.00 


BOOKS FOR THE AMATEUR 


Larousse Encyclopedia of Astronomy. By Lucien Rudaux and G. de Vaucouleurs. 
The long-awaited English translation of this monumental volume one of the most 
complete and best-illustrated compendiums of astronomy ever offered in one book. 
Many full color renditions. Full-page size is 8 by 11¥@ inches. 506 pages, 818 
illustrations. $12.50 


The History of the Telescope. By Henry C. King. A full account of the development 
of the telescope from the crude instruments of the ancients to the giants of today. 
“An inspiring story of human progress. . . .“” 7% by 10 inches, 456 pages, 196 
illustrations. $7.50 


Making Your Own Telescope. By Allyn J. Thompson. Join the tens of thousands 
of amateurs who are using this basic book on telescope making. Complete step-by-step 
directions for making and mounting your own 6-inch reflecting telescope at low cost. 
In easy-to-understand chapters, you learn how to grind, polish, and figure the mirror, 
and how to make an equatorial mount that will provide a sturdy, solid support for 
your mirror. 211 pages, 104 illustrations (6th printing). $4.00 


‘ 
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ATLAS CORLA-IE 
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MAPS AND CHARTS 


Color Map of the Northern Heavens. This informative and colorful wall chart is 
a huge 30 by 341 inches, and shows the northern sky to —45° on a polar projection. 
Each star is colored according to its spectral class. Stars brighter than magnitude 5.1 
included. Mailed unfolded. $1.50 each; 4 for $5.00 


Color Charts of the Moon. Two striking renderings of the first- and last-quarter 
moon. Each lunar half is an impressive 27 inches in diameter; the over-all size of 
the chart is 23 inches wide by 33 inches high. Printed in predominantly gold and 
black on heavy paper. Charts mailed unfolded. $3.00 per set of 2 


Elger’s Map of the Moon. The moon chart itself is 18 inches high by 17/2 inches 
wide and identifies all the important lunar features. Below the map are notes by 
H. P. Wilkins on 146 of the more interesting features. Mailed unfolded. $3.00 


Lunar Map. In two colors and over 10 inches in diameter, the map identifies the 
most important features on the moon, including 326 mountains, seas, and craters. 
Handy finding list on reverse side. 25c each; 3 or more, 20c each 


CELESTIAL PHOTOGRAPHS 


Splendors of the Sky. A 36-page large picture booklet, with short and easy-to- 
understand captions. Among the many full-page illustrations, taken with the giant 
telescopes of Mount Wilson and Palomar Observatories and Lick Observatory, are a 
closeup view of the moon’s surface, and a field of distant galaxies. 36 pages, 66 
illustrations, paper bound. Now only 50¢ 


18 pictures of the entire visible face of the moon, made from unsur- 
Each print 812 by 
$3.00 per set 


Moon Sets. 
passed Lick Observatory negatives of the first and last quarters. 
1134 inches. Key charts supplied. 


Lunar Crescent Sets. 10 Lick Observatory pictures that form a matching series to 
Moon Sets, but for the waxing crescent 41/2 days after new moon, and the waning 
crescent about five days before new moon. $2.50 per set 


Sky Sets I. 24 pictures of objects in the solar system and in the Milky Way, all 


celestial wonders of interest and beauty. Each print 81/2 by 1134 inches. 
$4.00 per set 


Sky Sets Il. 24 pictures of nebulae in our galaxy, portraits of other galaxies, many 


made with the 200-inch telescope, and four drawings of the 200-inch telescope by 
Russell W. Porter. Each print 8/2 by 1134 inches. $4.00 per set 


OTHER SKY PUBLICATIONS 


12 star maps for 
$2.50 


SOUTHERN HEMISPHERE CONSTELLATIONS. By Sir William Peck. 


latitude 40° south. 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS. 


HOW TO BUILD A QUARTZ MONOCHROMATOR for Observing Prominences on the Sun. 
By Richard B. Dunn. 50c 


THE STORY OF COSMIC RAYS. By Dr. W. F. G. Swann. 75c 


By Dr. Philipp Frank. 75c 


Write for free descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 
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PRESENTING THE SENSATION OF 1960 


TRECKERSCOPE 


ALAX 


Y *. series 


THE ULTRA-PRECISION EYE THAT REVEALS THE DRAMA 
OF THE LIVING UNIVERSE-- PRODUCED BY - - 


COAST INSTRUMENT THE ORIGINATOR OF 'FIRSTS"! 


ouMs 


yo 


All prices and specifications subject to change without notice. 
charges are added. California residents: add 4% sales tax to all prices. 





NEW DEVELOPMENTS 


INSTANT LATITUDE ADJUSTMENT with rock-steady performance. 
HYDRO-SMOOTH ROTATING-TUBE assembly, wonderfully smooth, a 
PLETELY NEW conception — only believable when in use! 

Professional OPTI-SET* FINDERSCOPE, 50-mm. achromatic objective, 7-power 
helical-focusing eyepiece with crosshair reticle. 

*(Requires only 3-inch movement of head from finder to eyepiece, which is 
directly in line.) 

BUILT-IN OCULAR RACK on each side of saddle holds eight eyepieces. 
REMOTE ASSISTANCE LIGHT (illustrated in picture top right). 
QUICK DETACH-ATTACH LEGS absolutely ROCK-STEADY - 
with removable casters (wheels) and leveling screws. 
Four-way POSITIVE-ADJUSTMENT spider (four vane). 

NEW PORTABILITY only 70 SECONDS to assemble or disassemble entire 
scope for field trips. 

APPEARANCE — so strikingly different it beggars description! Dusk-charcoal 
mount, fiberglass tube with galactic blue, indestructible, stainproof finish. 
SCIENTIFIC ACCESSORIES AVAILABLE AT EXTRA CHARGE: 

Frequency control console transistor-powered for varying speeds of motor clock drive. 


Camera adapter (will fit any camera). 
Star spectroscope (5-prism type). 


COM- 


come equipped 


Write for additional information 


OUTSTANDING FEATURES 
20-YEAR UNCONDITIONAL GUARANTEE. 
GUARANTEED TO RESOLVE TO (OR SURPASS) DAWES’ LIMIT on nights of good 
seeing. 
GUARANTEED OPTICS. 1/10th and 1/20th wave of sodium light. 
FINEST OCULARS AVAILABLE (ORTHO-STARS). Your choice of any three sizes: 
6.6 mm., 10 mm., 16 mm., 20 mm., 26.6 mm. 
CLOCK DRIVES our regular synchro-smooth drive, and the sensational micro- 
adjust drive (as shown in illustrations); instant corrections can be made in either 
direction when electric drive is in operation. 


The picture at the left 
illustrates the ease in 
using the new assistance 
light. This scientifically 
designed light will pro- 
duce absolutely no night 
blindness, yet will allow 
reading of circles —star 
charts—ocular sizes— 
etc. with excellent non- 
glare illumination. 





Remote Assistance Light 


The picture at the left 
illustrates one of the 
finest features—The 
manual flex-line control! 
This exclusive COAST 
device allows vibration- 
less tracking when 110 
volt current is not avail- 
able. This is again only 
one of the star studded 
GALAXY of features 
found only in COAST 
INSTRUMENT products. 


Using Our Exclusive Flex-Line Control 


FIELD TESTED FOR 14 
MONTHS UNDER ALL 
CONDITIONS... 


WRITE FOR LAB SPECIFICATION SHEET 





Prices 
Ce ae Leceecaes $ 775.00 
I i ocschun neds ouees $ 895.00 
NE os icica ecauaeal $1295.00 
GALAXY 12.5” ..... ron poeta $1495.00 


TAKE MONTHS TO PAY—6, 12, 18, OR 24—IF 
DESIRED, ON OUR EXTENDED PAYMENT PLAN. 


SEND FOR OUR 68-PAGE CATALOG showing many of the other tele- 
scope items manufactured or distributed by COAST INSTRUMENT. It 
includes ‘“‘“WHAT YOU SHOULD KNOW, LOOK FOR, AND DEMAND, 
BEFORE BUYING ANY TELESCOPE,” an impartial, informative article 
that will give you information you’ve probably been looking for to 
help make up your mind as to just what telescope you should buy! 


Prices, unless otherwise indicated, are at our warehouse in Long Beach, California. Shipping and nominal crating 
NOW APPOINTING DEALERSHIPS — INQUIRIES INVITED. 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COAST INSTRUMENT, INC. 


“IN OPTICS SINCE 1933” 


4811 Long Beach Bivd., Long Beach 5, Calif. 


Phone: GArfield 2-3411 or NEvada 6-7683 
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lines between the stars to facilitate recog- 
nition. 

Included the text are 
using a telescope, drawing 
tracking artificial satellites, using astro- 
nomical time, and so forth. Most of the 
chapters include tables of such informa- 
tion as total lunar eclipses from 1959 to 
1964, planet locations from 1959 to 1965, 
the 25 brightest stars, prominent meteor 
well-known stars, and 
some interesting double stars. 

Well-executed paintings by John Pol- 
green depict certain sky objects as only 
visual observers often see them. For in- 
stance, on page 9 the realistic portrait of 
the Orion nebula is one of few I know of 
that shows the Trapezium and surrounding 
nebulosity as viewed in a small telescope. 
For those who prefer a_ photographic 
version of the nebula, there is one on 
page 95. 

Although primarily an observing guide, 
the book concisely discusses many basic 
principles, such as resolving, magnifying, 
and light-gathering power of the tele- 
scope, star magnitudes, sky co-ordinates, 
and causes of eclipses. 

It is gratifying to note that some of this 
book’s excellent photographs were pro- 
vided by amateur astronomers. The au- 
thors and the illustrator are all members 
of the American Association of Variable 
Star Observers. 


chapters on 
sky objects, 


in 


showers, variable 


P. V. RIZZO 
Amateur Astronomers Association 
New York 24, N. Y. 


THE RAINBOW 


Carl B. Boyer. ‘Thomas Yoseloff, New 
York, 1959. 376 pages. $10.00. 

INCE prehistory, all who have watched 

the sky have been fascinated by the 
rainbow, their reactions being recorded 
in forms ranging from myth and poetry 
to mathematics. Many outstanding as- 
tronomers, including Kepler, Newton, 
and Airy, have been key figures in over 
2,000 years of scientific effort to account 
for the properties of the rainbow. 

Professor Boyer is a specialist in the 
history of science who has “taken advan- 
tage of the opportunity which the rain- 
bow affords of bridging the gap between 
the sciences and the humanities.” His 
book is not only the story of the develop- 
ment of ideas in optics, but an account of 
how they have influenced the fine arts 
and poetry. 

As early as the 5th century B.c., the 
Greek philosopher Anaxagoras declared 
that the rainbow is the reflection of the 
sun from a cloud, and this notion of re- 
flection as the basic cause persisted, in 
different forms, until a few hundred years 
ago. Aristotle elaborated the concept, 
drawing on strangely erroneous optical 
theory. 

The successive steps by which the mod- 
ern explanation developed are told in 
full detail by Dr. Boyer. Most books 





incorrectly state that the 13th-century 
Polish physicist Witelo or Vitello origi- 
nated the idea that the refraction of light 
in raindrops causes the rainbow. He had 
been anticipated a generation earlier by 
Robert Grosseteste in England, who in 
turn may have encountered the idea in 
Arab writings. 

At the beginning of the 17th century, 
Kepler applied long thought to the origin 
and form of the rainbow. He progressed 
from crude, immature speculations in a 
book of 1602 to a very nearly correct 
geometrical interpretation in his posthu- 
mously published notebooks. Kepler’s con- 
temporary, Marco Antonio de Dominis, 
who was Archbishop of Spaleto, made a 














Phone 
TWinbrook 9-8100 
for interview appointment 
or 
send resume 
in confidence 
to 





TECHNICAL PLACEMENT 
DIRECTOR 


Itek 


Corporation 


223 Crescent St. 
WALTHAM 54, 
MASSACHUSETTS 





Itek Corporation produces optics of highest 
quality and is proud of its achievements in 
the field of high-acuity optical fabrication. 
The scope of interest at Itek covers high- 
precision plane, spherical, and aspherical 
surfaces, mirrors and mirror arrays. 


Immediate openings for: 


PRECISION 
OPTICAL 
TECHNICIANS 


For non-ophthalmic, large-diameter precision 
optical work on high-resolution camera sys- 
tems. Experience in aspherics or in precision 
lens assembly, test, and evaluation desirable. 


notable advance by correctly suggesting 
that the primary bow is formed by two 
refractions and one reflection inside each 
raindrop, and the secondary bow by two 
refractions and two reflections. 


The first satisfactory theories of the 
rainbow from geometrical optics were 
those of Descartes and Newton in the 


17th century. The former quantitatively 
explained the 42-degree sharp inner 
radius of the bow by the total internal 
reflection of light within water drops; 
Newton was able to account for the se- 
quence of colors. 

Dr. Boyer traces the steps by which the 
wave theory of light, in the hands of 
Young, Airy, Clerk Maxwell, and others, 





The latest 


Spi tz movet a2 
PLANETARIUM 


has been installed at 
University 
of Canterbury 
Christchurch, New Zealand 
* 
Spitz Laboratories 
Inc. 


YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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was applied with increasing mathematical 
refinement to predict the detailed proper- 
ties of rainbows. the late 19th 
century, the distribution of light in bows 
caused by raindrops of different sizes could 
be calculated with great exactness. Many 
now 


Thus, by 


previously mystifying phenomena 
took their places in an orderly scheme. 
For example, the whiteness of fogbows 
was found to be due to very small drop- 
lets, about 0.1 millimeter in diameter. 
Scarcely any natural phenomenon seems 


further from practical use than the rafn- 


bow. Nevertheless, during World War I] 
the National Advisory Committee on 
Aeronautics began an extensive study of 
rainbows. In aircraft icing, the size of 
water droplets in clouds is of great im- 
portance, and it was found that this in- 
formation could be reliably obtained by 
measuring the viewing angle between the 
principal bow and the first supernumerary 
arc. 

These few highlights give a very in- 
complete idea of the rich content of The 
Rainbow. Many books about the history 





SKY -GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no _ re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Cambridge 38. Mass. 

FOR SALE: 8” Newtonian telescope. Completely 
equipped for photographic work. Includes roll-off- 
roof observatory. Won Ist prize at 1957 Stellafane 
convention, Pictures and information upon request. 
Reason for sale: attending college, need money, no 
time for use. B. C. Willard, Box 630, Middlebury 
College, Middlebury, Vt. 


refractor 
altazimuth 
Melton 
Phone: 


SOUTHWESTERN 
telescopes supplied in 
and equatorial models. 
Industries, 1901 Levee St., 
RI 8-4769 


OBSERVERS Finest 
2a, Sy ane: <" 

Details on request. 
Dallas 7, Tex. 


ALUMINUM TUBING: 17 sizes, 1” through 8”. 


Pesco-A, Box 363, Ann Arbor, Mich. 


AMATEURS, observatories, manufacturers: 6” and 8” 
telescope mirrors, parabolized and spherical, about 
{/8 and f/9. Guaranteed better than 1g wave. We 
specialize in optics only (no extras). H. Hunter 
Large, Optics, 995 N. Franklin St., Pottstown, Pa. 


DUAL slow-motion equatorial mounts, $85.00 up. 
One excellent 6” reflector. Mirrors, aluminum cast- 
John McQuaid, 2003 High, Logansport, Ind. 


ings. 

164-PAGE photographic bargain catalogue, listing 
thousands of photographic bargains. Send 25¢ for 
your copy, credited on first order. Dept. 26-C4, 
Central Camera Co., 230 S. Wabash Ave., Chicago 
4, Il 


WANTED: Instructor for camp astronomy and 
meteorology workshop, July and August. I. Arnoff, 
320 Central Park W., New York 25, N. Y 


?.4” UNITRON altazimuth refractor, with de luxe 
itlas of the Heavens and Goodwin resolving power 
lens. Best price over $100.00. Frank Morine, 426 
Meigs St., Sandusky, Ohio. 


OPTICAL GLASS: Slabs, lens and prism pressings. 
First quality with Bausch and Lomb test data. Two 
tons or more for sale, whole or part. Charles Weeks, 
Chantilly, Va. 


ANOTHER FIRST: Fiberglass mirror cells, 6”, $7.50; 
8”, $10.50. Also 8” f/7 pyrex mirrors, 14-wave 
parabolic, only $50.00. Quality Optics, Waibridge, 
Ohio 


Please describe fully. Val- 


WANTED: 4” equatorial. 
Van Buren St., Pitts- 


ley View Observatory, 106 
burgh 12, Pa. 


FOR SALE: 8” f£/8 reflector, equatorial, Brandon eye- 
pieces, Goodwin Barlow, finder. $225.00. George 
Zipay, 7040 S. W. 26 St., W. Hollywood, Fla. 


UNUSUAL optical components made to fill your 
needs. For example, f/1.0 parabolas. R. R. Willey, 
Jr., Optics for Space, P. O. Box 366, Farmington, 
Conn. 


IF SINCERELY interested, send for large 5” x 7” 
glossy photo and brochure of our 4144” Vernonscope. 
Forming mailing list. Vernonscope and Co., Can 


dor, IN 


3/,” to 2” 


MOUNTS: Shaft sizes ; 
St., Cole 


EQUATORIAL ; 
Marvin Stell, 600 E. Sth 


Free literature. 
man, Tex 


INTERESTED in astronomy as a career? Vocational 
y 


and Piotessional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 


postpaid. Send to Box B, Sky and Telescope, Har- 
vard Observatory, Cambridge 38, Mass. 








U.S. ARMY RELEASE 
PRISMATIC REFRACTING 


TELESCOPES 


Interchangeable 10X and 15X large-diame- 
ter, highly corrected wide-angle eyepieces. 
Solid bronze construction with tripod pivots, 
length 25 inches. Weight of scope 20 lbs. 


Unusually well suited for astronomical, ter- 
restrial, target-spotting and marine use. Easily 
altered to accommodate standard (11%4’’ O.D.) 
telescope eyepieces up to 100 power. 

U. S. Government tripod, made of oak with 
bronze legs and fittings, collapsible, extends 
to eye level, Gov't. cost $66.00. Also special 
aluminum offset yoke with locking device. 
Telescope can be mounted and dismounted in 
seconds. Tripod and yoke $25.00 additional. 


Satisfaction guaranteed or money refunded. 
No. C.O.D.’s 


BEN ROSENBERG 


101 WEST 45TH ST., NEW YORK 36, N. Y. 







$ 49° 


Express Collect 
Original cost 
», $500.00 







Includes heavy-duty 
saddle-leather-fitted 
carrying case. 





3%'' Achromatic Objective, 
Built-in Filar Micrometer, 
Huge Helical 
Focusing Mount and 
Prismatic Erecting System. 
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EXCELLENT CONDITION | 





of science contain very little science. It 
was complained of one large tome about 
a certain historical comet that its author 
left out all the astronomically useful in- 


formation about the comet! No such re- 
proach can be directed against Dr. Boyer. 
His well-illustrated book will interest 
those concerned with atmospheric physics 
as well as the historian of scientific ideas. 


J.A. 


THE PLANET VENUS 


Patrick Moore. Macmillan Co., New York, 
1959. 151 pages. $3.75. 

IRST published in late 1957, The 

Planet Venus now appears in a second 
edition, enlarged and so extensively re- 
written as to constitute a new book. The 
change is enough to require a correspond- 
ing revision of the review on page 305 of 
Sky AND TELEscopE for April, 1958. 

The volume retains its general charac- 
ter as a well-informed descriptive account 
of the earth’s nearest planetary neighbor, 
emphasizing historical rather than tech- 
nical matters. Mr. Moore has, however, 
added much additional material, and a 
large number of minor flaws have been 
corrected or removed. 

Noteworthy among the additions is a 
list, provided by M. B. B. Heath, of elon- 
gations and other phenomena of Venus 
from the year 1959 to 2000. This is valu- 
able information for practical observers. 
But in the headings of each of the five 
pages of this table stands “Diameter, 
inches’ instead of “Diameter, seconds of 
arc’”’ — an error indicative of the generally 
inadequate proofreading. 

The number of references to the litera- 
ture concerning Venus has been increased 
to 384 from 155 in the first edition. Mr. 
Moore has thereby rendered a_ useful 
bibliographic service. But his listing of 
85 attempts to determine the planet’s 
rotation period, none of which have 
gained general acceptance, is a depressing 
exhibit of three centuries of fruitless 
effort. 

So useful a book, the first in the Eng- 
lish language devoted entirely to the 
subject, will presumably go through fur- 
ther editions, in which some remaining 
errors should be corrected. Thus, on page 
89, credit for the Venus radar experiment 
should go to Robert Price, not Prince. 
On pages 118 and 119, the dimming of a 
star undergoing occultation by Venus is 
incorrectly attributed to absorption, in- 
stead of differential refraction. Surely the 
quip about F. P. von Gruithuisen on page 
108 should be eliminated; his true sci- 
entific stature has been mistakenly be- 
littled by Mr. Moore. 

Whether for rainy-night reading by the 
amateur or for the observatory library, 
The Planet Venus is strongly recom- 
mended. Those who already own the first 
edition will find it worth while to obtain 
the new version also. 


’ 


W.E.S. and J. A. 











HOW TINSLEY DEVELOPED 
TWO TELESCOPES IN ONE 
FOR B. Y. U. 


When Brigham Young University’s Astronomy Depart- 
ment assigned Tinsley Laboratories to design and manu- 
facture a new telescope for the University, they asked 
for an instrument that would perform two distinct jobs: 
1) student instruction and visual use; 2) wide field photo- 
graphy for advanced research. 


Tinsley combined both functions in a single powerful 
instrument for BYU: a custom-designed 24-inch reflec- 
tor telescope with a Baker photographic corrector. 


The basic Newtonian-Cassegrain design with a 24-inch- 
diameter f/4 main mirror fulfills BYU’s requirements for 
visual instruction. The Cassegrain, which is f/15, has 
complete skylight shielding. 


With the Baker photographic corrector the telescope per- 
forms its second job with unusual versatility. The cor- 
rector permits photography of a seven degree field—a 
picture equal in width to 14 full moon photos laid side- 
by-side! 


BYU's telescope, now in operation at Provo, Utah, is an 
example of the precision craftsmanship and exacting 
specifications which have built Tinsley’s reputation as 
the leader in custom optical instrumentation. 
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As illustrated with new plastic 
tube, 6x finder, heavy all-metal tri 
pod, equatorial mounting, and 60x 
eyepiece 
Price $44.75 
Unconditionally guaranteed 
100% American made 

Write for free brochure showing our 
standard model which has been sold 
world-wide for over 20 years. Sky- 
scope still vemains outstanding im 
value by any comparison. 


THE SKYSCOPE CO., INC. 


P. O. Box 55S, Brooklyn 28, N. Y. 











Follow Artificial Satellites Graphically! | 


Mark the orbit of a satellite on this transparent celes- 


tial globe. Follow its precession and find its overhead : 
position. The globe is easily oriented for time and : 
date. Makes an excellent star chart, too. The ter- : 


restrial globe is also transparent, so you can easily 


visualize the relation of your location to other places : 


on the earth. 


Model ST-12—12” celestial globe with 6’ earth 


MRIS 5s one secs cha cce eau eeu $49.50 


Model ST-20—20” celestial globe with 6” earth 


SU NAD. ob vanes bce aes oeeeewasgu so eeas $115.00 | 


Write for descriptive folder on all our globes. 


FARQUHAR 


TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa. 
Phone: EVergreen 2-2833 





YOUR TELESCOPE IS NO BETTER THAN YOUR ABILITY 
TO FIND THE THINGS YOU WANT TO SEE 


Now — for the first time 





ACCUSTAR 


An entirely practical solution to the 
amateur’s biggest problem. Now you 
can find celestial objects with an ease, 
speed, and accuracy never before ap- 
proached. 

To find any object you must know the 
sidereal time and ACCUSTAR will give 
it to you instantly. Having already set 
the outer disk to your longitude, turn 
the inner disk until your clock (stand- 
ard) time mark coincides with the date. 
The sidereal time is then indicated on 
the inner dial. It’s as simple as that. 
Consistently accurate within two minutes 
or less. 

ACCUSTAR will do many things: tell 
precisely where any star or constellation 
will be at any time or place, determine 
longitude, tell the solar time with one 
simple observation easily made with 
ACCUSTAR. 


ACCUSTAR and the book, 
Find the Stars 


$9.75 


A precision instrument, blue and gold 
in color, 10 by 12 inches, plastic 
coated, metal backed, weighs less than 
a pound. Nothing to get out of order. 

The 56-page book Find the Stars has 
23 sky maps and needed information on 
over 250 celestial objects of prime in- 
terest to the amateur. 


ACCUSTAR will be your indispensa- 
ble guide to the heavens and multiply 
your pleasure in exploring them. Place 


your order now. 


P. O. Box 2806, Detroit 31, Michigan 
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NEW BOOKS RECEIVED 


STRANGE WorLD oF THE Moon, V. A. Fir- 
soff, 1959, Basic Books. 226 pages. $6.00. 

A British amateur astronomer presents his 
interpretation of observations of the moon, 
discussing the origin of its surface features, 
lunar colors, possible changes on the moon, 
and the existence of a lunar atmosphere. 
The mathematical details of his reasoning 
are collected in a 35-page appendix. 


Space Fuicnut I: ENVIRONMENT AND CE- 
LESTIAL MECHANICS, Krafft A. Ehricke, 
1960, Van Nostrand. 513 pages. $14.50. 

This volume is a detailed summary of 
solar system data relevant to interplanetary 
flight, and of the principles of celestial 
mechanics that are the foundation of space- 
flight theory. It is the first of three books 
contributed by the author to a new series 
entitled Principles of Guided Missile Design, 
edited by Capt. Grayson Merrill. 


Tue Sxy Is Our Winpow, Terry Malone), 
1960, Sterling. 128 pages. $3.95. 

Here is a simple, illustrated survey of 
astronomy for the layman who has a begin- 
ning interest in the heavens. 


Tue AMERICAN EPHEMERIS AND NAUTICAL 
ALMANAC FOR THE YEAR 1961, Nautical 
Almanac Office, U. S. Naval Observatory, 
1959, U. S. Government Printing Office, 
Washington 25, D. C. 523 pages. $4.00. 

This standard reference work for astrono- 
mers follows the new format begun in the 
volume for 1960. There are precise ephe- 
merides for the sun, moon, planets, and the 
first four asteroids, and much other infor- 
mation of value to the serious observer. A 
widely useful feature is the day-by-day list- 
ing of astronomical phenomena. 


Movinc ENveLopes oF Stars, V. V. 
Sobolev, 1960, Harvard University Press. 106 
pages. $4.75. 

This is a translation by Sergei Gaposch- 
kin of V. V. Sobolev’s 1947 Russian treatise. 
The work is a mathematical treatment of 
radiative equilibrium in a moving medium, 
applied to the envelopes of emission-line stars 
and novae. 


HANDBOOK FOR SPACE TRAVELERS, Walter 
B. Hendrickson, Jr., 1959, Bobbs-Merrill. 
256 pages. $3.95. 

Written for young readers, this book 
is an explanation of rockets and the problems 
of space travel. The planets and their satel- 
lites are described in some detail. 


FiGuRES OF EQUILIBRIUM OF CELESTIAL 
Bopies, Zdenek Kopal, 1960, University of 
Wisconsin Press. 135 pages. $3.00. 

This mathematical treatise deals with the 
hydrostatic theory of self-gravitating celestial 
bodies, and emphasizes problems of motions 
of artificial satellites. 


Sky and Telescope Binder 


This dark blue fabrikoid binder, for hold- 
ing 12 issues of the magazine, is priced at 
$3.50 each, postpaid in the United States; 
$4.00 in Canada. Your name can be gold- 
stamped for 75¢ extra, the volume number 
for 50¢, both for $1.20; print desired letter- 
ing clearly. Payment must accompany order. 
(Sorry, but no foreign orders accepted.) 


Sky Publishing Corporation 
Harvard Observatory, Cambridge 38, Mass. 














You'll find these fully professional features in every Custom DYNASCOPE®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. « Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. ¢ Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 
fmemnan a anol 





All sizes of these superb 
instruments are available for 
unusually prompt delivery 
... including this Deluxe 
12.5-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 





tion. ¢ Rotary secondary supports to minimize diffraction. * Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. «© Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. e Highly accurate electric drives, 
free from backlash, with fully compensating clutch. « 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. * 7”- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
e Super sensitive slow motion flex line control ¢ Adjustable to all latitudes. 








DYNASCOPES 


in your 
choice of 
6-8 -10 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES— PRICE AND DELIVERY SCHEDULE 














" Colorful 
New Brochure CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 
——lee 6 | | lee EIGHT-INCH 10-INCH 12.5-INCH L...... 
Send today for STANDARD DELUXE STANDARD DELUXE DELUXE DELUXE MODEL 
this fascinating 
gives you the full Complete Complete Complete Complete Complete Complete 
aihnast P . nes Shippin Shipping Shipping Shipping Shipping Shipping Equipped 
specifications on all Custom Dyna- Weight Weight Weight Weight Weight Weight To Your 
scopes, plus helpful information to 80 Ibs. 150 Ibs. 145 Ibs. 185 Ibs. 245 Ibs 300 Ibs Specifications 
guide you in the selection of your 21 Day Delivery 21 Day Delivery 30 Day Delivery 30 Day Delivery 























next telescope. A postcard will 
bring your copy FREE! 


© Copyright 1960 Criterion Mfg. Co. 


CRITERION MANUFACTURING CO. 


DEPT. 


Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 
All Telescopes Are Shipped F.0.B. Hartford, Connecticut e* No Additional Charge For Packing and Crating 


® TM Registered U.S. Pat. Office 


Manufacturers of Quality Optical Instruments 


D-36, 331 CHURCH ST., HARTFORD I, CONN. 
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DE LUXE 
SKYSCOPE 
As illustrated with new plastic 


tube, 6x finder, heavy all-metal tri 
pod, equatorial mounting, and 60x 
eyepiece 

Price $44.75 


Unconditionally guaranteed 


100° American made 


Write for free brochure showing ur 
standard model which has been sold 
world-wide for over 20 years. Sky- 
scope still remains outstanding in 
value by any comparison. 


THE SKYSCOPE CO., INC. 
N. Y. 


P. O. Box 55S, Brooklyn 28, 

















Follow Artificial Satellites Graphically! : 


Mark the orbit of a satellite on this transparent celes- : 
tial globe. Follow its precession and find its overhead : 
position. The globe is easily oriented for time and : 
date. Makes an excellent star chart, too. The ter- : 
restrial globe is also transparent, so you can easily 

visualize the relation of your location to other places : 
on the earth. : 


Model ST-12—12” celestial globe with 6” earth 
INN ecole Gos) to oa cuvig aiase wisiaie naweereaie ars $49.50 : 


Model ST-20—20” celestial globe with 6” earth : 
EME 5 ca ssa ee ee sabewavaes se een $115.00 


Write for descriptive folder on all our globes. 


FARQUHAR 


TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa. 


Phone: EVergreen 2-2833 





YOUR TELESCOPE IS NO BETTER THAN YOUR ABILITY 
TO FIND THE THINGS YOU WANT TO SEE 


Now — for the first time 


ACCUSTAR 





An entirely practical solution to the 
amateur’s biggest problem. Now you 
can find celestial objects with an ease, 
speed, and accuracy never before ap- 
proached. 

To find any object you must know the 
sidereal time and ACCUSTAR will give 
it to you instantly. Having already set 
the outer disk to your longitude, turn 
the inner disk until your clock (stand- 
ard) time mark coincides with the date. 
The sidereal time is then indicated on 
the inner dial. It’s as simple as that. 
Consistently accurate within two minutes 
or less. 

ACCUSTAR will do many things: tell 
precisely where any star or constellation 
will be at any time or place, determine 
longitude, tell the solar time with one 
simple observation easily made with 
ACCUSTAR. 


ACCUSTAR and the book, 
Find the Stars 


$9.75 


A precision instrument, blue and gold 
in color, 10 by 12 inches, plastic 
coated, metal backed, weighs less than 
a pound. Nothing to get out of order. 

The 56-page book Find the Stars has 
23 sky maps and needed information on 
over 250 celestial objects of prime in- 
terest to the amateur. 


ACCUSTAR will be your indispensa- 
ble guide to the heavens and multiply 
your pleasure in exploring them. Place 
your order now. 


P. O. Box 2806, Detroit 31, Michigan 
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NEW BOOKS RECEIVED 


STRANGE WorLD OF THE Moon, V. A. Fir- 
soff, 1959, Basic Books. 226 pages. $6.00. 
A British amateur astronomer presents his 
interpretation of observations of the moon, 
discussing the origin of its surface features, 
lunar colors, possible changes on the moon, 
and the existence of a lunar atmosphere. 
The matliematical details of his reasoning 
are collected in a 35-page appendix. 
Space Fricut I: ENvirRONMENT AND CE- 
LESTIAL MECHANICS, Krafft A. Ehricke, 
1960, Van Nostrand. 513 pages. $14.50. 
This volume is a detailed summary of 
solar system data relevant to interplanetary 
flight, and of the principles of celestial 
mechanics that are the foundation of space- 
flight theory. It is the first of three books 
contributed by the author to a new series 
entitled Principles of Guided Missile Design, 
edited by Capt. Grayson Merrill. 


Tue Sky Is Our Winpow, Terry Maloney, 
1960, Sterling. 128 pages. $3.95. 

Here is a simple, illustrated survey of 
astronomy for the layman who has a begin- 
ning interest in the heavens. 


Tue AMERICAN EPHEMERIS AND NAUTICAL 
ALMANAG FOR THE YEAR 1961, Nautical 
Almanac Office, U. S. Naval Observatory, 
1959, U. S. Government Printing Office, 
Washington 25, D. C. 523 pages. $4.00. 

This standard reference work for astrono- 
mers follows the new format begun in the 
volume for 1960. There are precise ephe- 
merides for the sun, moon, planets, and the 
first four asteroids, and much other infor- 
mation of value to the serious observer. A 
widely useful feature is the day-by-day list- 
ing of astronomical phenomena. 


Movinc ENveELopes oF Stars, V. V. 
Sobolev, 1960, Harvard University Press. 106 
pages. $4.75. 

This is a translation by Sergei Gaposch- 
kin of V. V. Sobolev’s 1947 Russian treatise. 
The work is a mathematical treatment of 
radiative equilibrium in a moving medium, 
applied to the envelopes of emission-line stars 
and novae. 


HANDBOOK FOR SPACE TRAVELERS, Walter 
B. Hendrickson, Jr., 1959, Bobbs-Merrill. 
256 pages. $3.95. 

Written for young readers, this book 
is an explanation of rockets and the problems 
of space travel. The planets and their satel- 
lites are described in some detail. 


FIGURES OF EQUILIBRIUM OF CELESTIAL 
Bopies, Zdenek Kopal, 1960, University of 
Wisconsin Press. 135 pages. $3.00. 

This mathematical treatise deals with the 
hydrostatic theory of self-gravitating celestial 
bodies, and emphasizes problems of motions 
of artificial satellites. 


Sky and Telescope Binder 


This dark blue fabrikoid binder, for hold- 
ing 12 issues of the magazine, is priced at 
$3.50 each, postpaid in the United States; 
$4.00 in Canada. Your name can be gold- 
stamped for 75¢ extra, the volume number 
for 50¢, both for $1.20; print desired letter- 
ing clearly. Payment must accompany order, 
(Sorry, but no foreign orders accepted.) 


Sky Publishing Corporation 
Harvard Observatory, Cambridge 38, Mass. | 














You'll find these fully professional features in every Custom DYNASCOPE®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. e« Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. ¢ Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 


All sizes of these superb 
instruments are available for 
unusually prompt delivery 
... including this Deluxe 
12.5-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 





a 


tion. © Rotary secondary supports to minimize diffraction. « Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. © Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. e Highly accurate electric drives, 
free from backlash, with fully compensating clutch. * 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. * 7”- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
e Super sensitive slow motion flex line control « Adjustable to all latitudes, 







DYNASCOPES 


in your 
choice of 
6-8-10 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES—PRICE AND DELIVERY SCHEDULE 





























ae Colorful 
ask New Brochure CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 
ee ee SIX-INCH EIGHT-INCH 10-INCH 12.5-INCH eee ae 
Send today for STANDARD DELUXE STANDARD DELUXE DELUXE DELUXE MODEL 
this fascinating 
new booklet that $265 $475 $385 $595 $895 $1,265 $4,200 up 
gives you the full Complete Complete Complete Complete Complete Complete 
iG nest j ie wa Shipping Shipping Shipping Shipping Shipping Shipping Equipped 
specifications on all Custom Dyna- Weight Weight Weight Weight Weight Weight To Your 
scopes, plus helpful information to 80 Ibs. 150 Ibs 145 lbs. 185 Ibs. 245 Ibs 300 Ibs. Specifications 
guide you in the selection of your 21 Day Delivery 21 Day Delivery 30 Day Delivery 30 Day Delivery 




















next telescope. A postcard will 


bring your copy FREE! Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 


All Telescopes Are Shipped F.0.B. Hartford, Connecticut e* No Additional Charge For Packing and Crating 


© Copyright 1960 Criterion Mfg. Co, i) TM Registered U.S. Pat. Office 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments 


DEPT. D-36, 331 CHURCH ST., HARTFORD I, CONN. 
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44444444 DELUXE PYREX++++44+¢+4 
Reflecting Telescope Kits 
Our kits have PYREX mirror blank, PYREX 


tool the same thickness, ample supply of optical 


quality abrasives. fast-polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 

Size Thick» Price 
4%" 3%" $ 6.00 
6” in $10.50 
i Wr" $18.75 
10” 194" $33.65 
12" 2" $59.95 


ADD POSTAGE: Ist and 2nd postal zones 
from Detroit, add 56¢; 3rd and 4th, add 


10%: Sth and 6th, add 15%: 7th and 8th 
| add 20%. Or we will ship C.O.D s 
Send for free catalog supplies 


accessories, and refracting telescopes. 


| ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
49 444444444444446446446464464464664 









Sanur 
ALUMINUM WEL OVERCOATED 


ARON BOER 
* * BERAL COATINGS * * 


The ideal coating for front surface 
precision mirrors for these reasons: 
1. Beral has HIGH reflectivity. 
2. Beral is HARD; does not sleek easily. 
3. Beral can be cleaned easily — no 
porous OVERCOATING of quartz. 
4. Beral is NOT a Chromium alloy, so 
can be removed easily. 
Prices for Beral coating telescope mir- 
rors: 4”, $3.50: 6”. $5.00; 8”, $6.50; 
10”, $8.50; 12%”, $12.50. Prices for 
sizes up to 37” diameter on request. Add 
Postage - Insurance for return mail. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. SKOKIE, ILL. || 














Charles Frank presents 


The New URAMETON 
8',-inch NEWTONIAN © 


REFLECTOR 
$620 Ron cit 


for us by 
KEITH M. DONALD 
Freight extra 







Approved by 
Britain’s Leading 
Astronomers and 
Observers. 


Full Technical 
Details on 
Request 


Range of magnification 
50x 600x. The pre 
cision aluminized f/6 pa 
raboloidal mirror is of 
pyrex low-expansion glass. 
The equatorial mounting 
is equipped with slow 
motions in right ascen 
sion and declination 
Weight 360 pounds. The 
Urameton is intended for 
latitudes 50° to 55°. For 
latitudes south of these, 
it is suggested that the 
telescope be mounted on 
a concrete base of requi 
site angle. 

Also available is the 

CHARLES FRANK 4-inch 
Newtonian Reflector. An equatorially mounted telescope 
with a precision f/8 aluminized 


spherical mirror. Has the famous Freight 
6-element Erfle ocular, considered $91 charges 
one of the world’s finest flat-field at cost 


eyepieces. Magnification, 50x. 
FRANK’S BOOK OF THE TELESCOPE 
132 pages, illustrated. ..............csccseeeee $1.00 ppd. 


67-75 SALTMARKET, GLASGOW C. 1, SCOTLAND 
Scientific instrument makers since 1907 and actual 
makers of telescope mirrors, flats, etc. Britain’s great- 
est stockist of New, Used, and Ex-Gov’t. Binoculars and 
Telescopes. Catalogue on request. 
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GLEANINGS FOR ATM’s 


CONDUCTED BY 


ROBERT E. COX 


A SILo-DOMED OBSERVATORY FOR A 121/-INCH ‘TELESCOPE 


\RNING my livelihood in the con- 

struction and building supplies busi- 
ness assisted me considerably in building 
my observatory, which houses a 12}-inch 
Newtonian reflector. It is the result of an 
interest in astronomy that started 10 years 
ago when I spent an autumn evening ob- 
serving through another amateur’s 6-inch 
telescope. My host on that occasion, Perle 
Guess, talked me into grinding my first 
mirror, and several years later I built the 
larger instrument, mounting it on a tem- 
porary post in my back yard. 

In 1956, I received a permit to build 
the observatory on a lot behind my house 
and began by pouring a foundation 16’ 
square. The building frame was covered 
with Masonite and Homosote siding, a 
batten strip being placed on each stud. 
The base ring of the revolving dome was 
made of curved laminated wood, provid- 
ing a strong, inexpensive unit that is light 
in weight. 

Such a laminated ring may be made 
with a minimum of tools. Use a beam 
compass or some other device to scribe an 
arc of the required radius (7’ for my dome) 
on a wooden floor or platform. Drive 
large nails every 6” along this curve to 
make a forming jig. The strips to be 
laminated should be as long as the rafter 























desired, each strip having a }”-by-13” cross 
section. About 14 or 15 strips are necded 
for a rafter the approximate size of a 
finished 2-by-4. 

Elmer's, Wood Lock, Weldwood, or a 
similar glue should be applied to the flat 
surfaces of each strip. Do not try to start 
with more than three strips for the first 
bend. Clamp these around the curve of 
nails and glue on more strips. Small nails 
can be used to tack successive laminations. 
Be sure the joints are making good con- 
tact, but do not clamp the strips too tightly 
together, because a very tight, glue-starved 
joint might eventually let go under stress 
or from aging. The finished rafter should 
he belt-sanded to produce a professional- 
looking job. My entire dome ring was 
laminated by this method, as were the 
slit-opening rafters. 

The dome is a 14” De Muth silo top, 
reworked to provide a wide slit with an 
opening past the zenith. Although weigh- 
ing nearly 300 pounds, it turns easily on 
six hand-truck hard-rubber wheels. The 
aluminum-covered shutter rolls on 4” 
sheaves. 

The pier for the mounting was poured 
into a standard 18” cardboard tube avail- 
able at most concrete suppliers. When 
the tube is stripped off the hardened con- 





The first floor of Nathan Roth’s observatory now contains only the stairs to 
the observing platform, but it will be used for charts. Photo by Ray Barth. 


) 














The author and his 12 


43-inch Newtonian telescope, on the temporary mounting 


used in his back yard ‘before the large observatory was built. The sunscreen 
support (pictured below) had not yet been added to the tube. 


crete, the job is nicely finished. It is 
recommended that in cold climates, such 
as ours in Wisconsin, the bottom of the 
pier be 3’ or 4’ below ground level — mine 

’ deep to be on the safe side. 

For the mounting itself, I the 
standard German equatorial design, with 
a polar axle of 21” steel in link-belt heavy- 
duty ball bearings. ‘The mount was con- 
structed by a machinist friend, to whom 
I supplied a complete wooden mockup 
so he would understand the principle of 
operation involved. 

An 18-point flotation system supports 
the mirror and preserves its figure in any 
A ball-and-socket 


used 


position of the telescope. 


At the eyepiece end of 
the telescope, a long 
rod is firmly mounted 
to a plate on the main 
tube. This rod holds a 
piece of white-painted 
aluminum siding that 
serves as a screen for 
eyepiece projection of 
the sun’s image. A 
single-lens_ reflex Exa 
camera can also be at- 
tached to the rod for 
taking pictures of the 
moon. Photograph by 
Ray Barth. 





joint from an old camera tripod is placed 
between the spider and diagonal, aiding 
materially in obtaining good alignment 
with a minimum of effort. 

As an active merit-badge councilor for 
Boy Scouts of America, I have used 
the observatory to create interest in the 
stars among local boy scouts and school 
children, to whom the telescope is regu- 
larly available. To hear a youngster’s 
reaction at his first observation of the 
moon is reward enough for any telescope 
maker. 


the 


NATHAN R. ROTH 
1816 17th Ave. 
Monroe, Wis. 
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PRECISION OPTICAL 
“SUPPLY CO 























MONEY-BACK GUARANTEE 


HOME 
INSPECTION 


OF THE 


FINEST 
TELESCOPE 
PARTS 
AND KITS 


R MAKING KITS 


645° 




















MIRRO 





ful precision 










Build 4 Pou a supplies 
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Hard Over-coated 


ALUMIN 
rh IZING 









EYEPIECES — CELLS — PRISMS 
BINOCULARS — TUBES 






ORTHOSCOPIC EYEPIECES 
Highest Quality © Made in U.S.A. 


Special four-element design, with fluo- 
tide-coated lenses, gives a wide flat 
corrected field. Standard 1144” O.D. 
— E.F.L. 6, 8, 12, 16, and 24 mm. 


Postpaid $15.95 
PRECISION 
TRI-TURRET 


Holds 3 standard 114” 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece precise- 
ly, ready to focus for 
various powers. Suitable 
for reflectors or refrac- 
tors. $15.75 





















Write today for FREE Catalog. 


PRECISION OPTICAL 
SUPPLY CO. 


1001-T E,163 St., New York 59, N. Y. 
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Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

Ellipse 1.25" x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 


Pyrex diagonals, 1/8-wave accuracy. 
Ellipse 1.25"' x 1.77" $ 6.00 
Ellipse 1.5° x 2.12" $ 9.00 
Without aluminum coating, deduct $1.00. 

Send for our complete list of supplies, 


quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E & W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








SYNCHRONOUS MOTORS 
In Stock For immediate Delivery 


From 1 revolution in 48 hours to 3,600 
r.p.m. From 1/2,000 horsepower to %4 
horsepower. 


ALSO 


High-speed and variable-speed motors for 
right-ascension and slow-motion controls. 


Free literature on request. 


MINARIK ELECTRIC CO. 


224 East Third Street, Los Angeles 13, Calif. 








THE MARK II 


Sidereal Telescope Drive 


Bodine Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 

Ramsden Eyepieces 

Declination Circles 

Hour-Angle Circles 


Synchronous 


Write for price list. 


H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 











CONCERNING SPHERICAL-MIRROR TELESCOPES 


CCQ INCE most amateur telescope makers 


find it very much easier to make a 
good concave spherical surface than a 
good surface of any other shape, and 
since a suitably proportioned telescope 
can give excellent results with a spherical 
primary mirror, there seems very little 
point in an amateur’s going to the trouble 
of parabolizing, especially for his first 
telescope. 

“Tt is true that the focal length must be 
increased somewhat beyond what is nor- 
mal at present; and for this reason a 
spherical-mirror telescope may be con- 
sidered inconvenient when the aperture 
exceeds seven inches. However, for the 
very commonly used 6-inch aperture tele- 
scope an increase in the focal length from 
the usual 48 inches to about 60 inches 
is sufficient to ensure good performance 
without parabolizing, and few amateurs 
would object to the modest increase in 
tube length.” 

These are the concluding words of 
“Simple Telescopes with Spherical Mir- 
rors,” an article by N. J. Rumsey, of the 
Dominion Physical Laboratory in New 
Zealand. It was published last September 
in Southern Stars, the journal of the 
Royal Astronomical Society of New 
Zealand. 

As is well known, the primary mirror 
of a reflecting telescope of conventional 
focal ratio, say f/4 to {/8, must be figured 
to a paraboloid if the definition of the 
image in the center of the field is to be 
as perfect as diffraction effects and seeing 
conditions will permit. But many novices 
at telescope making spoil a good spherical 
mirror in attempting to parabolize it, 
and there are cases where even profes- 
sional astronomers can use long-focus 
optics for which parabolizing the mirror 
is needless effort. 

Mr. Rumsey points out that the visual 
performance of a terrestrial telescope is 
generally considered to be good if the 
spherical aberration is corrected to within 
the Rayleigh limit; that is, each wave 
front converging toward an image point 
departs from the ideal shape by not more 
than one-quarter of the wave length of 








eyepieces. 

RACK AND PINION 
castings. Main tube, 
total movement, 334” 


left, $31.90 ppd.) 








GARTH ACCESSORIES 


TRIGARTH TURRET — Holds three standard 114” O.D. 


- Machined from solid aluminum 
1%,” long; sliding tube, 2”; 
. Takes standard 114” eyepieces. 
Gray or black crackle finish. 
(Both Turret and Rack and Pinion as illustrated at 


WIDE-ANGLE RAMSDEN EYEPIECES — Precision made, 
1 standard 144” O.D. Three sizes: 44”, 12” 
E.F.L. 


MIRROR CELLS Light sturdy aluminum. Spring-adjusted | 
to absorb shocks. Cut away for ventilation. ! 
6", $7.00; 8’, $11.50; 10’, $35.00; ppd. | 


ELLIPTICAL DIAGONAL HOLDER 


from solid brass to fit 114” minor-axis elliptical diagonal. 


Fully adjustable for rotational and longitudinal movement. 


Satisfaction guaranteed. Write for free catalog. \ 4 
b..4 


GARTH OPTICAL CO. 


$15.95 ppd. 


$15.95 ppd. 





and 1” 


$7.00 each, ppd. 


Accurately machined 


$10.00 ppd. ff , 





P. 0. Box 991 
Springfield 1, Mass. 
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light (usually green, to which the eye is 
most sensitive). 

However, many experienced observers 
agree that this amount of spherical aber- 
ration impairs the definition too much 
for astronomical purposes. But the defi- 
nition improves inversely in proportion 
to the square of the amount of aberra- 
tion, and the New Zealand physicist sug- 
gests that the aberration be allowed to 
reach the Rayleigh limit in the violet, 
where the wave length is very short. In 
such a case, the aberration would be 
about three-fourths of the limit in the 
green and little more than one half in 
red, giving performance more than ade- 
quate for most purposes. Further, he 
says, “The performance should be indis- 
tinguishable from that of a perfect in- 
strument if the aberration is reduced to 
half the Rayleigh limit in deep violet 
light.” 

He gives the following formula for 
calculating the proper focal ratio, N, for 
various apertures of spherical mirrors: 

N = 6:25: (a /2E)t, 
where a is the aperture in inches and 
L is the Rayleigh limit expressed as a 
fraction of the wave length of violet light 
(4064 angstroms). 

For values of L equal to 1 and 4, re- 
spectively, the following table is easily 
calculated from the formula: 


Aperture Lf LH 
(inches) N Bad. N PoL. 
2 6.3 12.5 7.9 15.8 
3 i fey Zio 9.0 27.0 
4 7.9 S155 9.9 39.7 
5 8.5 42.5 10.7 53:5 
6 9.0 54.0 113 68.0 
7 9.5 66.5 12.0 84.0 
8 10.0 80.0 12.5 100.0 
9 10.3 93.0 13:0: LEO 
10 10:7 1070 i335 | 133.0 
i iB Ge 136.0 14.3 172.0 
12% 11.4 142.6 14.5 181.4 
14 12.0 168.0 150 (280 
16 12.5 200.0 15:8  252:0 


szomparison of the two _ principal 
columns of the table shows that for any 
particular aperture an increase in focal 
length of only about 25 per cent will 
halve the spherical aberration. These 
columns represent the practical lower and 
upper limits within which the focal length 
of a spherical primary mirror should lie. 
There is little detectable improvement 
in performance for longer focal lengths, 
and any shortening of the values given 
for the full Rayleigh limit will cause a 
rapid deterioration in performance. 

Our New Zealand author gives some 
important precautions to be observed with 
spherical reflectors. First, even with the 
increased focal lengths it is not advisable 
to use Huygens eyepieces, for they have 
the worst undercorrection of all ocular 
designs. Spherical aberration in any 
spherical mirror-Huygens eyepiece com- 
bination reaches the full Rayleigh limit 




















at £/12, and the most satisfactory per- 
+ . ow : . . 
formance requires an £/15 telescope or Read This Advertisement 
longer. But Ramsden, orthoscopic, Erfle, Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
Kellne | ‘trical evepiece rill It consists of our new Barlow and our 16.3-mm. (24” focal length) Erfle eyepiece. While the 
Neliner, and symmetrical evepreces WI Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
work well with lone-focus spheric al degree. All images are sharp and hard to the very edge of the field 
: ad ! The Barlow gives magnification up to slightly over three times that of the ocular alone 
MUrrors. It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 
: . : 7 : RCE The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief The 
: Phe diffraction ctlects of au oversized combination gives the equivalent focal length of slightly under 6 millimeters. Many users state it 
diagonal must be avoided. For a parabo- is far superior to any shorter focal length ocular of equivalent magnification 
Ay iy : : ; : The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid. Both are guaran 
loid, the diagonal’s minor axis should teed to perform as stated above or money refunded. 
not be more than 25 or 30 per cent of - ‘ - 
Z : ee I : ORTHOSCOPIC OCULARS—All hard coated, standard 1'/4-inch outside diameter. 
the primary mirror’s diameter. When the 
RP AESS. ey . TM oii cies SIS.GQ I0.SWGI...5...c66600605 SIGBO SAB Sinssicccevecens $17.70 
primary is spherical, the effects of spheri- 
; ; ; : 16.3-mm. (Erfle) .... $15.30  7-mm. .............0. $17.70 Barlow 3x. ........ $16.00 
cal aberration are added to the diffraction 
by the diagonal, and the secondary ob 7 £ ° Warranted to equal or surpass any oculars obtainable 
° |S ‘ o- anywhere < money refunded 
struction should be limited to 20 or 25 e escopics Pere OF evant re bate 
enaye* aa ‘ Pe Ie Lee ? Finished mirrors, mirror kits, spiders, elliptical flats 
per cent. Incide ntally, a spherical primary 6565 Romaine Street ‘cools dice: aiamamiaan 
cannot be used off-axis to avoid the need Los Angeles 38, Calif. Send for catalogue. 
for a secondary, unless the focal length 








is increased to match that of a mirror with 
at least twice the primary’s diameter. 
Spherical mirrors, over a limited field, 
make satisfactory photographic telescopes. 
If the spherical aberration is well enough 
corrected for visual use, it is certainly 


Magnusson Telescopes and Accessories 
% Mountings as low as $29.00 and $59.00. 
% Low-priced clock drives and other accessories. 
Parts are sold separately. Write for prices. 


SETTING CIRCLES 
Made of choice aluminum or brass 
machined and polished all over. 
Hour circles, machine-scribed with 
hour, half-hour, and five-minute 
marks. Declination circles scribed 
in degrees 0-90-0-90. | Numbers 
stamped with '4” dies. Holes 
reamed standard sizes. State sizes 


good enough for photographic use. Over 
a field of half a degree or less, any ol 
the mirrors within the limits of the table 
above will equal the photographic per- 





formance of paraboloidal telescopes with 
{/8 focal ratios. 
» OF, Yr > Hi v7 > 1 . > . 

Phe 25-per-cent increase in focal length Aluminum Brass 
S$” cizcles. sétOf tWO. c,d Pb Gbamnunwnnrn $19.50 
6” circles, set of two 
8” circles, set of two 


O. MAGNUSSON Bag gM ne ay 


between the columns in the table includes 
all practical values useful to the amateur. 





If a 6G-inch telescope of 68” focal length 
seems unwieldy to mount, reduce it to 
60”, which is only 12” more than the con- 
ventional length of a paraboloidal re- 
flector. Actually, the increased magnifica 


tion is well worth having for observations A time service for your telescope 


of the moon, planets, double stars, and 
many clusters. For example, whereas a HAINES ELECTRIC SIDEREAL CLOCK 
‘inch eyepiece gives 64x with a 48-inch ; 

focus, 60x can be obtained with a l-inch Pee 











— Hes The minute circle is 4 inches in diame 
oan : ter. The case is machined cast aluminum, 
polished and buffed; and the bronze bezel 
is polished and lacquered. Hour and 
minute hands are set with the knob at 
the bottom of the case. Computed ac- 
curacy is within 3.75 seconds a year slow 
(assuming the frequency constant). Please 
specify your current: 60-cycle, 110-volt; 
50-cycle, 110-volt; or 60-cycle, 220-volt. 


$53.00 


Due to the increased expense in manu 
facturing the sidereal clock, the price 
will be $62.00 after May 1st. 


Two other sidereal clocks available: 
7 / A. 8-inch-diameter dial (dimly illuminated 
/ y. from behind), which may be bolted to your 





eyepiece and a 60” focal length. This 
is more advantageous at higher powers. 

Mr. Rumsey suggests using spherical 
mirrors to make a 4-inch Newtonian 
finder, focal length 313”, with a 14-inch 
eyepiece giving a power of 21x. With a 
five-millimeter exit pupil, and a real field 
of nearly two degrees, this is a very con 
venient finder for a large reflector. He 
suggests similarly a 4-inch Cassegrainian 
guide telescope, £/50, with an effective 
focal length of 198”. Finally, for a 7-inch 
Cassegrainian, he proposes an {; 12 primary 


telescope pier. B. 14-inch-diameter minute 
circle mounted in a 17-inch wooden case. 


USED AS A CHRONOGRAPH 


Record your observations of celestial 
phenomena with the Sidereal or Solar 
Clock and your tape recorder. Signals of 
every second, every minute, and every 
hour can be broadcast as desired, by 
means of additional devices built in the 


mirror to give an effective focal length 
of 420”. The eyvepiece’s real field is about 
cight minutes of are. 

It should) be stressed that although 


spherical mirrors can be used to make geo : ee} «Clock. Write for estimates. 

good telescopes, they must ; be tested for SPECIAL: Your Local Sidereal Time will be computed at your request free of charge 
surface smoothness and figure by the for any time and place. Also free instructions for locating Venus in the daytime. 
standard Four aut sai Ronchi methods. FOR THE STUDY OF CELESTIAL CO-ORDINATES and QUICK location and identification of celestial bodies, 
Without testing, it is impossible to hold equip your telescope mounting with large co-ordinate circles. YOU SUPPLY THE CIRCLES, from 10 to 21 


inches in diameter (preferably of aluminum). We graduate them by AUTOMATIC MACHINE, accurate to 
aes i" within 2 or 3 seconds of arc, marking single minutes of right ascension and sidereal time and 15 minutes 
ter how carefully the polishing is done. of arc in declination. Our 16-inch circles with verniers will give single minutes of arc for the declination 
and 4 seconds for sidereal time and right ascension. Write for prices and instructions on how to proceed. 
The 21-inch circles are readily adaptable to radio telescopes. Circles supplied if required. 


such surfaces within tolerances, no mat- 


lesting during polishing is essential to 
keep the mirror smooth enough and 


spherical enough to hold the image H i SCIENTIFIC INSTRUMENTS 
aines 


within the value of the Rayleigh limit 
adopted. R.E.C. 166 Morse Place, Englewood, N.J. Phone: LO 8-1639 
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Precision Diagonals 


You 
formance from your telescope with one 


our 
Accuracy guaranteed 1/20 wave. 


Ellipse 1.25" x 1.77" 
Ellipse 1.5" 

Pyrex diagonals, 1/8-wave accuracy. 
Ellipse 1.25"' x 1.77" 
Ellipse 1.5" 
Without aluminum coating, deduct $1.00. 


of 


E& W OPTICAL CO. 


will get the best possible per- 


clear fused quartz diagonals. 


$12.00 


e242" $15.00 


$ 6.00 


x 2.42" $ 9.00 


Send for our complete list of supplies, ’ 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








SYNCHRONOUS MOTORS 


In Stock For Immediate Delivery 


From 1 revolution in 48 hours to 3,600 
r.p.m. From 1/2,000 horsepower to %4 
horsepower. 


High-speed and variable-speed motors for 
right-ascension and slow-motion controls. 


MINARIK ELECTRIC CO. 


224 East Third Street, Los Angeles 13, Calif. 


ALSO 


Free literature on request. 








THE MARK Ul 


Bodine 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 


Sidereal Telescope Drive 


Synchronous Motor, Auto- 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 
Write for price list. 


H & W OPTICAL CO. 
654 Milwood Ave., Venice, Calif. 











CONCERNING SPHERICAL-MIRROR TELESCOPES 


CCC INCE most amateur telescope makers 

find it very much easier to make a 
good concave spherical surface than a 
good surface of any other shape, and 
since a suitably proportioned telescope 
can give excellent results with a spherical 
primary mirror, there seems very little 
point in an amateur’s going to the trouble 
of parabolizing, especially for his first 
telescope. 

“It is true that the focal length must be 
increased somewhat beyond what is nor- 
mal at present; and for this reason a 
spherical-mirror telescope may be con- 
sidered inconvenient when the aperture 
exceeds seven inches. However, for the 
very commonly used 6-inch aperture tele- 
scope an increase in the focal length from 
the usual 48 inches to about 60 inches 
is sufficient to ensure good performance 
without parabolizing, and few amateurs 
would object to the modest increase in 
tube length.” 

These are the concluding words of 
“Simple Telescopes with Spherical Mir- 
rors,” an article by N. J. Rumsey, of the 
Dominion Physical Laboratory in New 
Zealand. It was published last September 
in Southern Stars, the journal of the 
Royal Astronomical Society of New 
Zealand. 

As is well known, the primary mirror 
of a reflecting telescope of conventional 
focal ratio, say f{/4 to £/8, must be figured 
to a paraboloid if the definition of the 
image in the center of the field is to be 
as perfect as diffraction effects and seeing 
conditions will permit. But many novices 
at telescope making spoil a good spherical 
mirror in attempting to parabolize it, 
and there are cases where even _profes- 
sional astronomers can long-focus 
optics for which parabolizing the mirror 


use 


is needless effort. 

Mr. Rumsey points out that the visual 
performance of a terrestrial telescope is 
generally considered to be good if the 
spherical aberration is corrected to within 
the Rayleigh limit; that is, each wave 
front converging toward an image point 
departs from the ideal shape by not more 
than one-quarter of the wave length of 








ee ee 








TRIGARTH TURRET 


eyepieces 


RACK AND PINION 
castings. Main tube, 134” 


Gray or black crackle finish. 
(Both 
left, $31.90 ppd.) 


standard 144” O.D. 
E.F.L. 


MIRROR CELLS 


to absorb shocks. 


Satisfaction guaranteed. 


GARTH ACCESSORIES 


Holds three ne O.D 


Machined from solid aluminum 
long; 
total movement, 334”. Takes standard 114” eyepieces. 


Turret and Rack and Pinion as illustrated at 


WIDE-ANGLE RAMSDEN EYEPIECES - 
Three sizes: 14 ¥,”, and 1” 


Light sturdy aluminum. 
Cut away for ventilation. 
6", $7.00; 8, $11.50; 10, $35.00; ppd. 
ELLIPTICAL DIAGONAL HOLDER 


from solid brass to fit 1144” minor-axis elliptical diagonal. 
Fully adjustable for rotational and longitudinal movement. 


GARTH OPTICAL CO. 


15.95 ppd. 
a7: 


sliding tube, 


$15.95 ppd. 





- Precision made, 

a F 

$7.00 each, ppd. 
Spring-adjusted 





Accurately machined 


$10.00 ppd. hi 


Write for free catalog. apne i 


P. 0. Box 991 
Springfield 1, Mass. 
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light (usually green, to which the eye is 
most sensitive). 

However, many experienced observers 
agree that this amount of spherical aber- 
ration impairs the definition too much 
for astronomical purposes. But the defi- 
nition improves inversely in proportion 
to the square of the amount of aberra- 
tion, and the New Zealand physicist sug- 
gests that the aberration be allowed to 
reach the Rayleigh limit in the violet, 
where the wave length is very short. In 
such a case, the aberration would be 
about three-fourths of the limit in the 
green and little more than one half in 
red, giving performance more than ade- 
quate for most purposes. Further, he 
says, “The performance should be indis- 
tinguishable from that of a perfect in- 
strument if the aberration is reduced to 
half the Rayleigh limit in deep violet 
light.” 

He gives the following formula for 
calculating the proper focal ratio, N, for 
various apertures of spherical mirrors: 

N = 6.25 (a/2L)!, 
where a is the aperture in inches and 
L is the Rayleigh limit expressed as a 
fraction of the wave length of violet light 
(4064 angstroms). 

For values of L equal to 1 and 4, re- 
spectively, the following table is easily 
calculated from the formula: 


Aperture L=1 L=% 
(inches) N | ay oe N POL. 
2 6.3 12.5 7.9 15.8 
3 (fs 21:5 9.0 27.0 
4 79 31:5 9.9 39.7 
5 8.5 42:5 10.7 53.5 
6 9.0 54.0 11.3 68.0 
7 9:5 66.5 12.0 84.0 
8 10.0 80.0 12.5 100.0 
9 10.3 93.0 13.0 117.0 
10 10.7 107.0 135 135.0 
12 11-3 136.0 14.3 172.0 
12% 11.4 142.6 14.5 181.4 
14 12.0 168.0 19:0 211.0 
16 12.5 200.0 15.8 252.0 
tomparison of the two principal 


columns of the table shows that for any 
particular aperture an increase in focal 
length of only about 25 per cent will 
halve the spherical aberration. These 
columns represent the practical lower and 
upper limits within which the focal length 
of a spherical primary mirror should lie. 
There is little detectable improvement 
in performance for longer focal lengths, 
and any shortening of the values given 
for the full Rayleigh limit will cause a 
rapid deterioration in performance. 

Our New Zealand author gives some 
important precautions to be observed with 
spherical reflectors. First, even with the 
increased focal lengths it is not advisable 
to use Huygens eyepieces, for they have 
the undercorrection of all ocular 
designs. Spherical aberration in any 
spherical mirror-Huygens eyepiece com- 
bination reaches the full Rayleigh limit 


worst 











at f£/12, and the most satisfactory per- 
formance requires an £/15 telescope or 
longer. But Ramsden, orthoscopic, Erfle, 
Kellner, and symmetrical eyepieces will 
work well with long-focus — spherical 
mirrors. 

The dithraction effects of an oversized 
diagonal must be avoided. For a parabo- 
loid, the diagonal’s minor axis should 
not be more than 25 or 30 per cent of 
the primary mirror’s diameter. When the 
primary is spherical, the effects of spheri- 
cal aberration are added to the diffraction 
by the diagonal, and the secondary ob- 
struction should be limited to 20 or 25 
per cent. Incidentally, a spherical primary 
cannot be used off-axis to avoid the need 
for a secondary, unless the focal length 
is increased to match that of a mirror with 
at least twice the primary’s diameter. 

Spherical mirrors, over a limited field, 
make satisfactory photographic telescopes. 
If the spherical aberration is well enough 
corrected for visual use, it is certainly 
good enough for photographic use. Over 
a field of half a degree or less, any of 
the mirrors within the limits of the table 
above will equal the photographic per- 
formance of paraboloidal telescopes with 
{8 focal ratios. 

Phe 25-per-cent increase in focal length 
between the columns in the table includes 
all practical values useful to the amateur. 
If a 6-inch telescope of 68” focal length 
seems unwieldy to mount, reduce it to 
60”, which is only 12” more than the con- 
ventional length of a paraboloidal re- 
flector. Actually, the increased magnifica- 
tion is well worth having for observations 
of the moon, planets, double stars, and 
many clusters. For example, whereas a 
‘inch eyepiece gives 64x with a 48-inch 
locus, 60x can be obtained with a l-inch 
eyepiece and a 60” focal length. This 
is more advantageous at higher powers. 

Mr. Rumsey suggests using spherical 
mirrors to make a 4-inch Newtonian 
finder, focal length 313”, with a 14-inch 
eyepiece giving a power of 21x. With a 
five-millimeter exit pupil, and a real field 
of nearly two degrees, this is a very con 
venient finder for a large reflector. He 
suggests similarly a 4-inch Cassegrainian 
guide telescope, {/50, with an effective 
focal length of 198”. Finally, for a 7-inch 
Cassegrainian, he proposes an {, 12 primary 
mirror to give an effective focal length 
of 420”. ‘The evepiece’s real field is about 
ight minutes of are. 

It should be. stressed that although 
spherical mirrors can be used to make 


ei 


good telescopes, they must be tested fon 
surface smoothness and figure by the 
standard Foucault or Ronchi methods. 








Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (24” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field. 

The Barlow gives magnification up to slightly over three times that of the ocular alone 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives the equivalent focal length of slightly under 6 millimeters. Many users state it 
is far superior to any shorter focal length ocular of equivalent magnification 

The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid. Both are guaran 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—AIll hard coated, standard 11/4-inch outside diameter. 


DO eke cscdocnevics $15.60 10.5-mm. ................ $16.80 4-mm. ....... aeddekead $17.70 
16.3-mm. (Erfle) .... $15.30 TN on ccaccsssislacerscs $17.70 Barlow 3x ........ $16.00 


Telescopi cS 


6565 Romaine Street 
Los Angeles 38, Calif. 


Warranted to equal or surpass any oculars obtainable 


anywhere or money refunded. 


Finished mirrors, mirror kits, spiders, elliptical flats, 
focusing devices, aluminizing. 


Send for catalogue. 











Magnusson Telescopes and Accessories 
% Mountings as low as $29.00 and $59.00. 
% Low-priced clock drives and other accessories. 
Parts are sold separately. Write for prices. 


SETTING CIRCLES 
Made of choice aluminum or brass, 
machined and polished all over. 
Hour circles, machine-scribed with 
hour, half-hour, and_ five-minute 
marks. Declination circles scribed 
in degrees 0-90-0-90. | Numbers 
stamped with !3” dies. Holes 
reamed standard sizes. State sizes. 





Aluminum Brass 
S” circles, set Of CWO ....ccccccccss$ bd) OOceccsessseccccceseos Ph ODO 
6” ‘circles: Sét. OF WO -s.<ccccccesee 
S” circles: s€€ Of CWO cccccccsncccccg 2 





14570 West 52nd Ave. 
Arvada, Colorado 


O. MAGNUSSON 














A time service for your telescope 
HAINES ELECTRIC SIDEREAL CLOCK 


The minute circle is 4 inches in diame- 
ter. The case is machined cast aluminum, 
polished and buffed; and the bronze bezel 
is polished and lacquered. Hour and 
minute hands are set with the knob at 
the bottom of the case. Computed ac- 
curacy is within 3.75 seconds a year slow 
(assuming the frequency constant). Please 
specify your current: 60-cycle, 110-volt; 
50-cycle, 110-volt; or 60-cycle, 220-volt. 


$53.00 


Due to the increased expense in manu 
facturing the sidereal clock, the price 
will be $62.00 after May 1st. 


Two other sidereal clocks available: 
A. 8-inch-diameter dial (dimly illuminated 
from behind), which may be bolted to your 
telescope pier. B. 14-inch-diameter minute 
circle mounted in a 17-inch wooden case. 


USED AS A CHRONOGRAPH 


Record your observations of celestial 
phenomena with the Sidereal or Solar 
Clock and your tape recorder. Signals of 
every second, every minute, and every 
hour can be broadcast as desired, by 
means of additional devices built in the 
Write for estimates. 


ae j clock. 


SPECIAL: Your Local Sidereal Time will be computed at your request free of charge 
for any time and place. Also free instructions for locating Venus in the daytime. 


FOR THE STUDY OF CELESTIAL CO-ORDINATES and QUICK location and identification of celestial bodies, 





equip your telescope mounting with large co-ordinate circles. YOU SUPPLY THE CIRCLES, from 10 to 21 
inches in diameter (preferably of aluminum). We graduate them by AUTOMATIC MACHINE, accurate to 
within 2 or 3 seconds of arc, marking single minutes of right ascension and sidereal time and 15 minutes 
of arc in declination. Our 16-inch circles with verniers will give single minutes of arc for the declination 
and 4 seconds for sidereal time and right ascension. Write for prices and instructions on how to proceed. 
The 21-inch circles are readily adaptable to radio telescopes. Circles supplied if required. 


H . SCIENTIFIC INSTRUMENTS 
aines 


166 Morse Place, Englewood, N.J. Phone: LO 8-1639 


Without testing, it is impossible to hold 
such surfaces within tolerances, no miat- 
ter how carefully the polishing is done. 
Testing during polishing is essential to 
keep the mirror smooth enough and 
spherical enough to hold the image 
within the value of the Rayleigh limit 


adopted. RE. ¢, 
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3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 





Assembled —— ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters 

; 
moons of Jupiter, double stars, nebulae, and galaxies 


Equatorial-type mounting with locks on both axes 
Aluminized and over-coated 3”-diameter {/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
1 60x eyepiece and a mounted Barlow lens, giving yw 
60 to 180 power. A finder telescope, always so esset 
tial, included. Sturdy, hardwood, portable tripod 


FREE with Scope: Valuable STAR 
CHART plus 272-page ““HANDBOOK 
OF THE HEAVENS” plus the book 
“HOW TO USE YOUR TELESCOPE.’’ 


OR MIN ovcscsnvinssicncovcsicescecesnscoten $29.95 ppd. 


OFFSPRING OF SCIENCE .. . REALLY BEAUTIFUL! 
CIRCULAR DIFFRACTION- 
GRATING EARRINGS 
AND CUFF LINKS 
A Dazzling Rainbow of Color! 


As a scientific phenomenon, a con 
versation prece, and fascinating per 
sonal accessory, this new kind of 





jewelry is capturing attention every 
where. Shimmering rainbows of gemlike color in 
earrings and cuff links of exquisite beauty made 
with CIRCULAR DIFFRACTION-GRATING REP 


LICA, Just as a prism breaks up light into its 
full range of individual colors, so does the diffraction 
erating. Promises to become a rage in current fashion 
Stock #30,349-Y. . Earrings (clip style 
Tax Incl. $2.75 ppd. 
Stock #30,350-Y. .Cuff Links......Tax Incl. $2.75 ppd. 


Just Arrived! 
STANDARD 4-mm. ORTHOSCOPIC EYEPIECE 


These are best for extremely high 
magnification (300 power with a 
i8”-f.1. objective) You get a 
wide, flat field almost 3 times 
as much field as a Ramsden of 
the same power excellent color 
correction and definition. Preci 
sion made of brass, chrome plated and black enameled. 
Inside is dead-black anodized with anti-glare shield 


Stock 230,364-Y. Only $14.50 ppd. 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner eyepiece, type 3. 
Iwo achromats, focal length 28 
mm., eye relief 22 mm. An ex 
tension added, O.D. 114”, stand 
ird for most types of telescopes 
Gov't. cost $26.50 


Stock #5223-Y........ $7.95 ppd. 


Rack & Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust 
ment; tube accommodates stand 
ard 1144” eyepieces and acces 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub 
ing by attaching through small 
holes in the base. Nos 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 27%” 
I.D. and our 37%” I.D. alumi 
num tubes, respectively 





For Reflectors 
Stock #50,077-Y..(iess diagonal holder)....$8.50 ppd. 
Stock 3£60,049-Y. (diagonal holder only).... 1.00 ppd. 
For Refractors 


Stock 750,103-Y. .(for 27%” |.D. tubing). ...12.95 ppd. 
Stock #50,108-Y. .(for 37%” 1.D. tubing)....13.95 ppd. 





NEW BINOCULAR-TO-CAMERA HOLDER 
For Exciting Telephoto Shots 
Will fit any camera. 


Bring distant objects 
times nearer with a 35-mm. 
camera, 7 x 50 binocular 
and our NEW BINOCU 
LAR-TO-CAMERA HOLD 
ER. Ideal for photograph 
ing the constellations, star 
clusters, the moon, as well 
as cloud formations, wild 
life, vistas. Camera and binocular attach easily. 
Use any binocular or monocular any camera, still 
or movie. Take color or black-and-white. Attractive 
gray crinkle and bright chrome finish, 10” long. Full 
directions for making telephotos included. 


Stock +70,223-Y. . .$11.50 ppd. 





Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches perma 
nently to your reflecting 
or refracting — telescope. 
Removable rod with ad 
justable bracket holds 
your camera over scope s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial tele 
photo shots of distant 
objects. Opens up new 
fields of picture taking! 


SUN PROJECTION 
SCREEN INCLUDED 
White metal screen is easily at- 
tached to holder and placed be 
hind eyepiece. Point scope at 
sun, move screen to focus 
and you can see sunspots! 





All for the low, low price of $9.95 
Includes brackets, 283,” rod, projection screen, screws, 
and directions. Aluminum. . . brackets black crinkle 
painted. 


DNR NN co cbékdsscewswevacasenccat $9.95 ppd. 


PRISM STAR DIAGONAL 


For comfortable viewing of 
the stars near the zenith 
or high overhead with re- 
fracting telescopes using 
standard size (14%4” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an excel 
lent high-quality aluminized 
right-angle prism. The tubes 
are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical path of 
the system is about 314”. 


Stock $£70,077-¥........cccceeeseerceees $12.00 ppd. 


AMICI PRISM STAR DIAGONAL 


Same as above except contains Amici roof prism in- 
stead of usual right-angle prism. Thus your image 
is correct as to right and left, making it excellent for 
terrestrial viewing 


PE EN 5 5s doco ys ovceuus sew eas en $12.00 ppd. 





ASTRO COMPASS and STAR FINDER 
Gov't. Cost $75 — Price $14.95 ppd. 


Determines positions of stars quickly. 
Shows various celestial co-ordinates. 
An extremely useful star finder which 
can be rotated through 60° angles 
along calibrated degree scale. Has 
single eye lens with viewing stop, 
two spirit levels for aligning, tangent 
screw with scale for fine precision 
readings, azimuth scale graduated in 
two-degree intervals, adjustable tilt- 
ing azimuth scale for angle reference 
of stars on distant objects. War 
surplus. Gov't. cost $75.00. Instruc- 
tions, carrying case included. 


ee ae -Only $14.95 ppd. 





NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 


This new Edmund development adds real convenience 
to viewing objects on the earth. Just put the lens 
erector in your eyepiece holder, insert eyepiece, and 
focus normally. You see everything right side up and 
correct as to left and right. Made of polished chrome 
finish brass telescoping tubing that will fit any 
standard 114” eyepiece holder. Tubing is 914” long 
ind slides 3” into eyepiece holder. Erecting system 
consists of two coated achromats. 


Sleek AORIEN J. 0 cccacdsdiesscccursas $9.95 ppd. 





TELESCOPE ROLL-FILM CAMERA 


This model uses rolls of 
#127 film. Picture area 
will be a circle 1-9/16” 
in diameter. 

The advantage of this 
model is the ease of using 
roll film. With each camera 
you get a piece of ground 
glass. Before loading film 
in the camera, you focus 

the telescope. Then lock it in this position. For 
positions other than infinity, you can scribe a mark 
on your tube. 


NN NMI rosa oc) sedieanineescea koe $29.50 ppd. 


SHEET-FILM CAMERA 


Uses sheet film 244” x 3,” size. Camera box size is 


a” x 4" = 5 


See ORE PRS COPIER ICSE $39.50 ppd. 


SALE! TERRIFIC WAR-SURPLUS BARGAINS! 
AERIAL CAMERA LENSES 


Big variety . . . at a fraction of 
Gov't. cost! f/6, 24” f.1., with 
diaphragm and lens cone. Used. 
Weight 25 lbs. 

Stock #85,059-Y . .$39.50 f.o.b. Utah 
Same as above, but new. Weight 
25 Ibs. 

Stock #85,060-Y. .$59.50 f.o.b. Utah 
f/8, 40” f.1., no mount or shutter. Weight 614 Ibs. 
DUCK Sr MO os oid sop ec cee cismeawniowen $49.50 ppd. 


f/5.6, 20” f.1., telephoto with shutter and diaphragm. 
Weight 61 lbs. 





NE SNE Ns s.0 cs cw soncarnceerecaaes $65.00 ppd. 
£/4.5, 63%” f.1., with shutter and diaphragm. Weight 


1 lb., 6 ozs. 
Re. sa ciealecwneecuev ecient $24.50 ppd. 
These lenses are being successfully used for wide 


aperture Moonwatch telescopes to see the small and 
fainter satellites. For eyepiece use our GIANT ERFLE. 


6X FINDER 
TELESCOPE 





Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube an important advantage. Has 3 
centering screws for aligning with main telescope. 20 
mm.-diameter objective. Weighs less than 1, pound. 


Sfeck SON DIN © «5 os cecenscsccdendeoes vs $8.00 ppd. 
STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide 
focus eyepiece holder for 114” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock 260,067-Y......... $2.50 ppd. 





D SCIENTIFIC Co. 
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DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


Rays * PRIMARY FOCUS 
FROM _ 
PRIMARY 





SINGLE 
ELEMENT 


ane jeveniers 
BARLOW— 


Q 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
2. It is defined as the original power of the tele 
scope times the quotient of P divided into Q. 





We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” 1D. 
tubing, then slide your 144,” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. Barlow lens is nonachromatic. 


Stock #30,200-Y...Mounted Barlow lens... .$8.00 ppd. 


Beautiful chrome mount. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 144” size. Mount 
one between the eyepiece and objective, and _ triple 
Instructions included. Single-element 


your power. 
lens, focal length —1-5/16”, unmounted. 

Stock ##30,185-Y....0.932’' diam........... $3.50 ppd. 
Stock 330;326-¥.....0.912" diam........... $2.50 ppd. 


3X ADJUSTABLE-DIAMETER 
BARLOW LENS 


For telescopes with eyepieces 
smaller than the standard 114” 
outer-diameter size. Prongs on 
mount can be opened or closed 
to fit tubes from 13/16” to 1” 
outer diameter. Directions for 
using included. 


Stock #30,339-Y...... $5.00 ppd. 





MORE POWER FROM YOUR 
JAPANESE TELESCOPES 


Mounted Barlow for Japanese Telescopes 

By inserting this single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu- 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power up to three times. 
Thus, instead of 60x, you will get 120x or 180x. 
Barlow is mounted in two pieces of telescoping brass 
tubing each 4” long, satin chrome plated on the out- 
side. Inner diameter of large tube and outer diameter 
of small tube are 0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 
0.965” is approximately 31/32” or 24.5 mm. 


SONON FRIES 4c oct varedtesecvce'eanc $6.00 ppd. 


BARGAIN! MOUNTED 
ACHROMATIC BARLOW LENS 


2-element, low-reflection-coated, negative achromat 
which will increase the power of your telescope over 
3 times. The short focal length (—1.74”) allows the 
lens to be used close to the primary focus, eliminating 
the need for long cumbersome tubes as in most long- 
focus Barlow systems. Outside diameter of tube, 11/,” 
(standard eyepiece size). Your standard eyepieces 
will fit in the other end. Spacers are included to vary 
the power. Complete directions. 


Stock: HOGOTANG 3 6.006 cs00.sc0seceraces $15.00 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON e 








SPACE RINGS 
THE FLOATING MOBILE 
New Space Rings kit creates 
beautiful floating mobiles in 
endless variety graphically 
demonstrates engineering con- 
cepts, math equations utilizing 
rectangular and polar co-ordi- 
nates. Kit consists of 4 perfo- 
rated aluminum rings from 4” 
to 8” diameter, metallic elastic 
shimmering colors, 1 large bronze-wire hoop, 
and complete directions. Ideal 





yarn in 
special ceiling hanger, 


creative hobby for older child or adult. Excellent 
teaching aid. 
es | | a arr are eee are $4.95 ppd. 


EQUATORIAL MOUNT and TRIPOD 
Ce with CLOCK DRIVE 


Heavy-duty mount. Drive operates 

on 110-volt, 60-cycle, a.c. house 

current. Follows motion of stars 

smoothly. 32” tripod legs in- 

cluded. 

Stock #85,081-Y. ...$76.50 f.o.b. 
Barrington, N. J. 





Same mount as above, without 
clock drive, for 8” or smaller re- 
or smaller refractors. 


flectors and for 4” 


Stock 785,023-Y..... New Low Price..... $39.50 f.o.b. 
Barrington, N. J. 


WAR-SURPLUS! AMERICAN-MADE! 
7x50 BINOCULARS 


Big savings! Brand new! Crys- 
tal-clear viewing 7 power. 
Every optical element is coated. 
An excellent night glass 

the size recommended for satel- 
lite viewing. Individual eye 


| focus. Exit pupil 7 mm. Ap- 
J prox. field at 1,000 yds. is 
376 ft. Carrying case included. 


American 7 x 50's normally cost $195. Our war-sur 


plus price saves you real money. 


Steel: HUSAOWs 26 coc cash veo Only $55.00 ppd. 
(Tax included) 


D-STIX Construction Kits 


Shape Your Ideas Fast! 

executives, planners, de 
all find D-STIX simplify 
demonstration of 


Scientists, 
signers 

visualization and 
complex ideas. D-STIX colored 
wood sticks 14” thick and ‘“‘easy-on’’ 
rubber joints approx. 3/16” diam. 

help you work out molecular struc 
figures, structural members, shapes, 
Used by professional 
hobbyists. Big basic kit contains 230 
Additional parts in supplementary kit. 


geometric 


tures, 
models of scientific apparatus. 


men, educators, 
or 370 pieces. 


Far superior to other kits of wood or metal. Money 
back guarantee. 

Stock #£70,209-Y....(230 pieces)........... $3.00 ppd. 
Stock #70,210-Y....(370 pieces)........... $5.00 ppd. 
Stock #70,211-Y....(452 pieces)........... $7.00 ppd. 


Mounted Ramsden Eyepieces 


Standard 11/4” Diameter 


Our economy model, standard- 
size (14,” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 


anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal ‘aaah eyepieces 





are included with both the 44” and 14” models. 
Stock +30,204-Y..... YW" focal length..... $4.75 ppd. 
Stock 2+30,203-Y..... V2" focal length..... $4.50 ppd. 


“MAKE-YOUR-OWN” 41/4” MIRROR KIT 


used in our telescopes, 
lenses for eyepieces, and 


The same fine mirror as 
polished and aluminized, 
diagonal. No metal parts. 


STOR FEI i 6.0.56 hihi ce tne tes $16.25 ppd. 


SEND CHECK OR MONEY ORDER 


NE W 


STAR AND SPACE MAPS 


THE SOLAR SYSTEM, 50” x 
38”, showing solar statistics; detailed moon map; 12 
telephoto pictures of moon, sun, planets. 2. WORLD 
STAR CHART, 50” x 38”; locates stars for any time 
of year, any position on earth. 3. MAP OF THE 


Three giant maps: 1. 


SOLAR SYSTEM, 35” x 48”; shows planets, zodiac, 
and so on. 
Stock #9245-Y....Set of 3 maps........... $1.00 ppd. 


8” SETTING-CIRCLE SET 
Stock #50,133-Y. .Complete set ........... $3.00 ppd. 
Stock #60,078-Y . .360° declination circle only $1.60 ppd. 
Stock #60,079-Y . .24-hour right-ascension circle only 


$1.60 ppd. 
53%4” SETTING-CIRCLE SET 
Stock #50,190-Y. Complete set ........... $2.50 ppd. 


Stock £60,080-Y. .360° declination circle only $1.35 ppd. 


Stock #60,081-Y. .24-hour right-ascension circle only 
$1.35 ppd. 


LARGE ERFLE EYEPIECE 11/2” F.L. 
War-Surplus Bargain — Gov't. Cost Approx. $100 


Large telescopes should have one 
of these for low-power viewing. 
Apparent field of view 65°. Also 
use with the 24”-focal-length Aerial 
Camera lens to make a 16-power 
wide-field telescope or a 27-power 
scope with one of the 40”-focal- 
length Aerial Camera lenses. Low- 
reflection-coated, _5-element _ 
lens is made of Eastman Kodak 
rare-earth glass for better denntien correction. Has 
diopter scale. Smooth focusing 3%” movement. Out 
side diameter of attaching threads, 3” 32 threads 
per inch. Clear aperture of eye lens 2”, field lens 
1-25/32”. Weight 314 Ibs. 

SR IG iss cas ee desien ices tees $9.95 ppd. 





Attention! For Beginners, Junior 
Astronomy Clubs, Boy and Girl Scouts, 
Camp Groups, School Science Clubs 


MAKE 8-POWER ASTRONOMICAL 
TELESCOPE 
with Low-Cost Beginner's Kit! 


Every boy and girl of today a 
dreams of being a part of 
the exploration of outer 
space. That desire makes 
building his own telescope 
a real thrill. Now anyone ; 
of Cub Scout or Brownie © 
age on up can make his ‘ 
own astronomical 8-power 

telescope in one evening, 

without tools or machinery. 

tive group project for scouts, 
or similar: groups. 
is powerful enough to show craters of the moon, 
Jupiter's satellites, and many stars not visible to the 
naked eye. Kit includes objective lens, field lens, eye 
lens, glare stops, kraftboard tubes, cadmium- -plated 





attrac 
junior astronomy clubs, 
(See special quantity prices.) Scope 


Here is an ideal, 


metal ferrules, and other parts to build an 18”-long, 

13/,”-diameter telescope of 8 power. 

SUGGS: BIG TENGE ic cakscwisecededeuccethi $3.00 ppd. 
SPECIAL QUANTITY PRICES 

Steak 7G AI... . SF BitSsccseccccncct $12.50 ppd 

Stock #170,240-Y TOM vce snseceas $22.50 ppd 





BE SURE TO GET 


FREE CATALOG “Y” 
128 Pages! Over 1000 werguinel 


Fantastic variety — rarely before — —, 
have so many lenses, prisms, ee 
optical instruments, and compo- 
nents been offered from one 
source. Probably the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. 

Write for Free Catalog “Y”. 
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EASY PAYMENT PLAN AVAILABLE! 
DETAILS WITH CATALOG 


SATISFACTION GUARANTEED! 


JERSEY 
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CELESTIAL 





CALENDAR 


Universal time (UT) is used unless otherwise noted. 


OCCULTATIONS OF THE HYADES AND OF ALDEBARAN 


N the early evening of ‘Thursday, 
March 3lst, the moon will pass in 
front of the Hvades, as seen from the 
western part of the United States and 
Canada. In eastern North America, the 
moon will have set before it reaches the 
star cluster. The most favored obserters 
are those in British Columbia, Washing- 
ton, and Oregon. 
The moon’s phase is five days after new, 
so the Hyades stars will disappear at the 
dark edge of its disk. No reappearances 
of bright members of the cluster are ob- 
servable from North America. For each 
of five stations, the following list gives 
the station location, kind of standard time 
used, star number in the Zodiacal Cata- 
logue, star magnitude, standard time of dis- 
appearance, and position angle (counted 
eastward around the moon's limb from 
the north point): 
H, Denver, Colo., MST. 659, 6.4, 8:12, 
148 

J, Edmonton, Alta., MST. 659, 6.4, 
7:33, 104°; 669, 4.0, 9:06, 110°; 671, 
3.6, 9:17, 136°; 672, 6.6, 9:20, 64° 

kK, California, PST. 667, 5.3, 8:26, 68°; 
672, 6.6, 8:44, 117 

L, Oregon, PST. 659, 6.4, 7:03, 154 
667, 5.3, 8:24, 47°; 672, 6.6, 8:33, 98 
6069, 4.0, 8:40, 160 

M, Vancouver, B. C., PST. 659, 6.4, 
6:36, 122°; 669, 4.0, 8:16, 129°; 672, 
6.6, 8:22, 81°; 667, 5.3, 8:27, 17°; 677, 
1.8, 9:09, 77°; 680, 6.7, 9:15, 88°. 

More detailed predictions of — these 
events, together with data for obtaining 
the times at local stations, were furnished 
in Sky AND ‘TELESCOPE for last December, 
in the Occultation Supplement beginning 
on page 99. 

\ daylight occultation of Aldebaran 
will take place on the morning of April 
28th, but under circumstances that may 
make useful observations in North Amer- 
ica difhcult or impossible. As seen from 


central Massachusetts, the star disappears 
at 9:03 a.m. and reappears at 10:07 a.m. 
EST, from behind a 2.8-day-old crescent 
moon. However, the event occurs in the 
eastern sky below the sun. At_ places 
farther west, the occultation takes place 
with the moon lower in the east, under 
even more unfavorable conditions. De- 
tailed predictions are given in the Occul- 
tation Supplement mentioned above. 


V BOOTIS 
NE of the easiest of long-period vari- 
ables to identify is V Bootis, as it 
lies in the same finder field as 3rd-mag- 
nitude Gamma Bootis. The variable is 2.3 
minutes of right ascension west and 33’ 
north of this naked-eye skymark. ‘The ac- 
S 





This finder chart for V Bootis was 
adapted from the AAVSO “b” chart 
of the star. Its position is marked by 
the broken circle in the center. Mag- 
nitudes of comparison stars are given 
without decimal places, to avoid con- 
fusion with star symbols. 


companying chart will facilitate finding 
V when it is near greatest brightness in 
late April and early May. 

In recent years, the magnitude of this 
variable at maximum has been recorded 
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DAYS FROM MAXIMUM 


The mean light curve of V_ Bootis, 
plotted by Leon Campbell from obser- 
vations by members of the American 
Association of Variable Star Observers. 
Individual cycles may differ widely 
from this average behavior. From 
“Studies of Long Period Variables.” 


as between 7.0 and 8.0, with the interval 
between consecutive maxima _ ranging 
from 243 to 270 days. The minima are 
quite varied in depth, some being as 
bright as magnitude 9.4 and others as 
faint as 11.3. The average period is 258.22 
days, according to the current edition of 
the Moscow General Catalogue of Vari- 
able Stars. 

The Swedish astronomer N. C. Dunér 
discovered the variability of V Bootis on 
May 21, 1884, during the course of zone 
observations of stars with the meridian 
circle of Lund Observatory. Noting this 
star as fainter than magnitude 9.5 that 
night, he remembered that he had _ re- 
corded it as 7.0 on April 29th and May 
7th. He described the star as of an orange 
color, exhibiting in a visual spectroscope 
broad absorption bands in the blue-green 
and blue. This is in good accord with 
the modern classification of the spectrum 
as type M6e. In recent years, V Bootis 
has been intensively watched by members 
of American, British, and Scandinavian 
societies of variable star observers. The 
1950 co-ordinates of this object are 14" 
975, +39° 05’. 


VARIABLE STAR MAXIMA 

April 4, R Geminorum, 070122a, 7.1; 
6, RS Scorpii, 164844, 7.0; 15, R Carinae, 
092962, 4.6; 15, V Canum Venaticorum, 
131546, 6.8; 24, V Ophiuchi, 162112, 7.5; 
27, R Corvi, 121418, 7.5. 

May 4, T Herculis, 180531, 8.0; 5, V 
Bootis, 142539, 7.9; 7, S Coronae Borealis, 
151731, 7.3; 8, S Pictoris, 050848, 8.1. 

These predictions of variable star maxima are by 
the AAVSO. Only stars are included brighter than 
magnitude 8.0 at an average maximum. Some, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the dates for 
their maxima. The data given include, in order, the 
day of the month near which the maximum should 
occur, the star name, the star designation number, 
which gives the rough right ascension (first four fig- 


ures) and declination (bold face if southern), and 
the predicted visual magnitude. 


MINIMA OF ALGOL 
April -3,: 13:27: 6,, 10:16; 9,. 7206312, 
$:55; 15, 0:44; 17, 2133; -20; 18322; 28, 
15211: 26; 12:00: 29: 8:49. 
May 2, 5:38; (0, 220301, 20-10. 
These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 


centric; they can be compared directly with observed 
times of the star’s least brightness. 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, 
The moon’s symbols give 
Each planet is located for 


is shown for the beginning and end of the month. 
its phase roughly, with the date marked alongside. 
the middle of the month or for other dates shown. 


All positions are for 0" Universal time on the respective dates. 


Mercury reaches greatest western elon- 
gation on April 7th, 28° from the sun, 
but it rises less than an hour before sunup 
on that date. The planet is low in the 
southeastern dawn sky, difficult to observe. 

Venus is in the morning sky, but too 
near the sun to be observed this month. 

Mars rises about 1} hours before the 
sun at midmonth, and may be glimpsed 
low in the southeast, though still hard to 
locate. It is constellation 
\quarius, shining at magnitude +1.3. 

Jupiter is in Sagittarius, rising about 
midnight, local time, in the middle of the 
month. Its magnitude then is —1.9, and 
the planet dominates the eastern sky in 
the early morning hours. Jupiter is sta- 
tionary in right ascension on April 20th, 


now in the 


beginning retrograde (westward) motion 
among the stars. In a telescope the some- 
what flattened disk of the planet — 40”.8 
in equatorial diameter — can be seen. ‘The 


Ko 


moon will pass 5° north of Jupiter on 
the 16th. 

Saturn comes to western quadrature on 
\pril 8th, and rises about 1} hours after 
midnight, local time. It can be seen low 
in the southeastern sky before dawn, as 
a bright object of magnitude +0.8. Saturn 
will be stationary in right ascension on 
the 27th, when it begins to retrograde 
among the stars. On the evening of the 
17th the moon will pass 4° north of this 
planet. 

According to the 1960 Handbook of the 
British Astronomical Association, Saturn 
and its rings will occult the 9.0-magnitude 
BD —21° the end of the 


star 5359 at 


UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. If neces- 
sary, add 24 hours to the UT before subtracting, in 
which case the result is your standard time on the 
day preceding the Greenwich date shown. For ex- 
ample, 6:15 UT on the 15th of the month corresponds 
to 1:15 a.m. EST on the 15th, and to 10:15 p.m. 


PST on the 14th. 


month. Observing this event will be quite 
difficult, due to the ereat difference in 
brightness between planet and star. 
Accurate predictions of times are im- 
possible, because Saturn will be near its 
stationary point and moving only 1” per 
hour. Tentative times indicate that the 
star will disappear at the outer edge of 
the rings at about 4" UT on April 30th 
in position angle 258°, and disappear at 
the planet’s limb at 15" on the same date 
at 261°. Reappearance from behind the 
RE FE, 
from behind the rings at 18", 75°. Ob- 
servers with large telescopes may be able 
to use this event to locate divisions in the 


ball will occur on May Ist at 


ring system. 

Uranus is in Leo, and crosses 
the meridian about an hour after sunset 
on the 15th. The field chart published 
on page 191 of the January issue will aid 
in locating this 6th-magnitude _ planet. 


western 


Uranus is stationary 
on the 24th, resuming direct (eastward) 


in right ascension 


motion in the sky. 
Neptune comes to opposition with the 


sun on April 28th, when it will be 2.7 
billion miles from the earth. This 8th- 


magnitude object is in western Libra, as 
shown by the chart on page 191 of Jan- 


uary. Its rising time toward the end of 
the month is at sunset, and it is above 
the horizon the whole night. 
W. H. G. 
MOON PHASES AND DISTANCE 
First quartet April 4, 7:05 
Full moon April 11, 20:28 
Last quarter April 18, 12:57 
New moon April 25, 21:45 
First quarter May 4, 1:01 
April Distance Diameter 
Apogee 2, 22" 251,400 mi. 29F 32" 
Perigee 14, 19" 227,000 mi. 32’ 42” 
\pogee 30, 16" 251,900 mi. 29’ 29” 
May 
Perigee 12, 18" 224,000 mi. 33’ 09” 
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APRIL METEORS 


The Lvrid meteor shower occurs on the 
nights of April 20-22 this year, with its 
maximum at 23" Universal time on the 
21st. Since the moon is at last quarter on 
the 18th, it will not interfere with obser- 
vations. A total of 15 meteors per hou 
mav be seen by a single observer at the 


peak of this event. W. H.G. 


MINOR PLANET PREDICTIONS 


Victoria, 12, 10.3. April 6, 14:43.4 
—?21-42: 16, 14:36.8 —20-44; 26, 14:28.2 
— 19-24. Mav 6, 14:18.7 —17-49; 16, 
14:10.0 —16-09; 26, 14:03.2 —14-35. Op- 


position on \pril 29. 

Hebe, 6, 9.7. April 26, 15:48.1 + 2-51. 
May 6, 15:39.9 +3-48; 16, 15:30.8 +4-28; 
26, 15:21.6 +4-48. June 5, 15:13.3 +4-44; 
15, 15:06.6 +4-19. Opposition on May 16. 

Vesta, 4, will be of the 7th magnitude 
during April, readily visible in binoculars. 
\n ephemeris of this object appeared on 
page 254 of the February issue. 

For most of April, Vesta will be in 
northeastern Savittarius, where the rich 
background of stars may aid observations 
of the asteroid’s motion from night to 
night. The opposition date is July 2nd. 


After the asteroid’s name are its number and the 
approximate visual magnitude expected at opposition. 
\t 10-day intervals are given its right ascension and 
declination (1959.0) for 0® Universal time. In each 
case the motion of the asteroid is retrograde. Data 
are supplied by the IAU Minor Planet Center at the 
University of Cincinnati Observatory. 





GRAPHIC TIME TABLE 
OF THE HEAVENS — 1960 


A condensed and simple almanac for the 
entire year, giving the rising and setting 
times of the sun, moon, and brighter 
planets, and a wealth of other useful 
astronomical information. Printed on a 
heavy sheet, 17 by 11 inches. 
35 cents per copy 
(Discount rates on quantity orders) 


LARGE WALL CHARTS, 10 by 27 inches, are 
also available for $1.25 each, folded, and for 
$1.50 each, rolled. 


Order directly from — 
MARYLAND 
ACADEMY OF SCIENCES 


100 Cathedral Street 
| Baltimore 1, Maryland 
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INSTRUMENT 


This 4° UNITRON is yours 
for only $128 down 


You can tell at a glance that here is a telescope designed to 
achieve professional results. Indeed, this 4° UNITRON has been 
chosen for important research by university observatories, the U. S. 



























and foreign governments, and leading industrial laboratories. Owner- 
ship of such a superb instrument might be thought to be beyond the 
means of many amateur astronomers, yet a 10% down payment of 
only $128 puts you at the controls of this magnificent UNITRON. 


The full purchase price of $1280 includes everything the serious 
observer wants and needs to make the most of his observing — clock 
drive, fixed pier, Astro-camera, 2.4’ photographic guide telescope, 
Super-UNIHEX, large 42-mm. 10x view finder, eyepieces, and a com- 
plete selection of accessories in addition to these pictured above. 


With this 4” UNITRON, you have at your disposal a complete 
range of magnifications: 25x, 38x, 60x, 83x, 120x, 167x, 214x, 250x, 
300x, 375x. And, with the Super-UNIHEX Rotary Eyepiece Selector, 
you can switch from a spectacular wide-field view of the sky to high: 
power observation of planetary details at a flick of a finger. 


There are other UNITRON 4” models for as little as $465 complete 
($46.50 down) and other UNITRON Refractors for as low as $75 ($7.50 
down). All may be purchased using our Easy Payment Plan. Which- 
ever model you choose, you are assured of obtaining the finest 
instrument in its class. After all, it is a UNITRON. 


See the back cover. 


DIVISION of UNITED SCIENTIFIC CO. 


204-206 MILK STREET BOSTON 9, MASSACHUSETTS 
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Be Certain of Optical Excellence — Buy UNITRON 








MANY Models To Choose From! 


2’ SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

1.6 ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4’ ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3’ ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’ EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 

4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 

4’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4’ EQUATORIAL with clock drive $985 
($98.50 Down), Mode! 160V, eyepieces as above 

4’’ EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 

4" PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

4" PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

6” EQUATORIAL with clock drive, pier, $5125 
2.4’' view finder, with eyepieces for 625x, 500x, 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x 


6’ PHOTO-EQUATORIAL as above but with $5660 
4’ guide telescope, illuminated diagonal, 
UNIBALANCE, Astro-camera Model 330 

6’ PHOTO-EQUATORIAL as above with $6075 


addition of 3’’ Astrographic Camera Model 80 







A lightweight camera designed especially for pho- 
tography using the objective lens (or mirror) of the 
telescope as the principal optical element. The camera 
may be positioned so that a picture is taken of the 
image at the primary focus. Alternately an eyepiece 
may be inserted in the camera tube and camera placed 
so as to project a magnified image on the plane of the 


UNITRON 





HAS IT OCCURRED TO YOU? 


There is much to recommend a UNITRON 
Refractor as the logical choice for the ama- 
teur astronomer. A UNITRON, optically 
speaking, duplicates the performance of 
larger telescopes of other types. With its 
jong focal length, higher magnifications of 
planetary and lunar images are obtained with 
low-power eyepieces. Moreover, there are no 
mirrored surfaces to become oxidized, no 
components which require periodic alignment, 
no secondary optics to cause diffraction pat- 
terns, and no folding of the light back on 
itself through turbulent air with consequent 
loss of definition. No wonder that you see 
more and see better with a UNITRON — the 
telescope that has withstood the test of time. 


HOW TO ORDER 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven‘t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6 models available on special plan.) 


There is no ‘‘red tape’’ when you order — you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 





+ ae 








204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 


UNITRON’S ASTRO-CAMERA 220 


film. It is supplied complete with Thornton-Pickard 
type shutter, speeds 1/10 to 1/90 second, bulb, and 
time, 3 double plate (or cut film) holders 31%4’’ by 
414", ground-glass focusing back, extension tubes, 30- 
mm. f.l. photo-ocular, eyepiece holder, clamps, cabinet 


and instructions. Only $69.50 postpaid 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 






PORTABILITY PLUS 





UNITRON 2.4” Altazimuth 


Here is the telescope that has long been 
America's most popular low-priced refractor. 

The UNITRON 2.4" Altazimuth is a favor- 
ite not only with the beginning amateur, but 
is chosen by many owners of larger instru- 
ments as a second telescope because of its 
light weight and extreme portability. A 
newly designed suitcase-type cabinet is now 
being included to house the complete tele- 
scope with tripod and mounting, thus permit- 
ting even more convenient transport than ever. 

The UNITRON 2.4" Altazimuth Refractor is 
priced at only $125 complete with tripod, 
sturdy mounting with micrometric slow-motion 
controls, four eyepieces, choice of UNIHEX 
Rotary Eyepiece Selector or star diagonal 
and erecting prism system, cabinet, and other 
accessories. Using our Easy Payment Plan, a 
mere 10% down payment of only $12.50 
brings this UNITRON fo you. 


Get UNITRON’s FREE 
Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 








With artificial satellites already launched and space 
travel almost a reality, astronomy has become today’s 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
omateurs. 








Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 


Amateur clubs and research 
programs 





INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 





Please rush to me, free of charge, UNITRON’s new Observer's 








Guide and Telescope Catalog 20-A. 

Name ; 
Street 

City State I 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 
10° south. at 1] p-m. and 10 p.m., local 
time, on the 7th and 22nd of June, respec- 
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7th and 


tively; also, at 9 p.m. and 8 p.m. on July 
22nd. For other dates, add or 
subtract + hour per week. 

At this season the southern Milky Way 
stretches across the sky from northeast to 
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southwest, and appears as a misty band 
of light with many bright stars adorning 
it. Toward the north, Serpens and Corona 
Borealis are well placed, while Hercules 
nears the meridian. 
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7th. 
hour 


popular constellations that are now on 
the meridian are Leo the Lion and Hydra 
the Water Monster. 


spectively; also, at 7 p.m. on May 


STARS FOR APRIL 
For other dates, add or subtract 








The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 22nd of April, re- 


per week. 
At chart time, Orion is near the western 
horizon, an indication of spring. Two 


Bright Regulus is 
almost due south, while Alphard and the 
Hydra’s head are nearby. 


April, 1960, Sky 











This little fellow is a flying squirrel, a 
nocturnal native of Sarasota, Florida. Mr. 
and Mrs. Ralph Davis encourage his visits 
to their bird feeder by putting out a slice of 
bread each night. This model fee works so 
well they now have three regular customers. 

In order to show how very tiny the flying 
squirrel really is, Mr. Davis set up this steel 
ruler behind the piece of bark which conceals 
the feeder dish. We find our eyes are so stub- 
born that they present a problem. The Davis 
prints are size 8 x 10, which makes this tiny 
squirrel more than twice life size on them. 
But no amount of effort can persuade our 
eyes to regard him as only 2 inches high. 
The enlarged flying squirrel is plain ordinary 
squirrel size, our eyes say, and they refuse 
to let us imagine the true size of the little 
beasts. When we reduce the picture to actual 
size, we have no trouble. This forcefully il- 
lustrates to us once more the great complexity 
of human vision. 

This grainless photograph, which shows 
each hair and great detail of bark, was made 
with the Davis’ Questar on ADOX KB-14 
35-mm. film with strobe light. The camera 
is deep in the house, 30 feet from the out- 
door feeder, which is outside a plate-glass 
window. The two electronic flash units are 
inside the window, out of the weather. This 
setup has long been used for photographing 
birds in color. The advantages are that once 
lights are correctly placed and cameras fo- 
cused, every exposure is a perfect one. Birds 
do not react at all to the very brief and 
brilliant flash. 


Questar owners are aware that most win- 
dows, even those of plate glass, seriously 
degrade the image. Ordinary window glass 
is particularly bad. We have ascribed the 
high resolution in pictures like the above to 
the fact that the plate glass was very near the 
object and quite far from the telescope. 

A few weeks ago, we received a phone call 
from Mr. Gerould of the Chase Manhattan 
Bank, second largest in the country. He told 
us that they were building the world’s sixth 
tallest building, whose 60th floor now domi- 
nates the Wall Street district where it stands. 
It is also the highest building built for 25 
years. 

An officers’ restaurant will be located on 
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the north side of the 60th floor, overlooking 
all of Manhattan from river to river, a truly 
breathtaking sight. It had been decided, said 
Mr. Gerould, to mount two Questars so 
the bankers could examine this grand scene 
through the plate-glass windows. Would we 
bring up a Questar and test the quality of 
plate glass, to determine whether special qual- 
ity plate was necessary? Indeed we would, 
for we were most curious ourselves. 

Arriving there we were taken to the 48th 
floor on a fairly clear day, and to our great 
satisfaction found the standard Libby-Owens- 
Ford plate glass entirely satisfactory. With 
Mr. Gerould we found that the glass inter- 
fered but little save at 160x, and even at 
this high power was no great drawback to 
observing. Views at Questar’s 40x and 80x 
(actually 48x and 96x) were quite accept- 
able, both near and far from glass at various 
angles to it. 

As we understand it, modern plate glass is 
made on a continuous basis, being simultane- 
ously ground top and bottom while in motion. 
We can attest its clarity, parallelism, and 
freedom from strain. The interesting things 
that might be done by way of indoor observ- 
ing, provided specially selected extra-high 
quality sheet were available, leap at once to 
mind. O man — to stay indoors, snug and 
warm, while perfectly free to observe the 
heavens — that is living! We know, for we 
once had a polar telescope, a 6-inch refractor 
over a 12-inch flat. Since the cold open end 
was down, tube currents were practically nil. 
Warm air stayed near the eyepiece, without 
moving, since the ocular was upstairs and 
indoors where it was warm. The trouble 
with conventional refractors, of course, is 
that the highest point is the coldest, due to 
radiation, which promotes a constant internal 
convection current of air, to the detriment of 
seeing, as W. H. Pickering pointed out many 
years ago. 

Mr. Arthur Page, president of the Astro- 
nomical Society of Queensland, has most 
graciously sent us the following anecdote: 
Prof. Bart J. Bok, the director of Mount 
Stromlo Observatory, and Mrs. Bok were 
guests of honor of the Queensland Society 
on June 17, 1959. As the 4 members of the 
reception committee awaited the guests’ in- 
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coming plane at the airport, they suddenly 
realized that none had ever seen their dis- 
tinguished guests. Then someone remem- 
bered that Dr. Bok had promised to bring 
his Questar, so they decided to “look for the 
Questar case — he must be carrying it by 
hand! Sure enough, identification and recog- 
nition were simultaneous. Clutched firmly in 
Prof. Bok’s right hand was the case containing 
the Questar. A few minutes later when in- 
formed of this, Prof. Bok turned to Mrs. Bok 
and said ‘Priscilla, we go home! They seem 
more interested in the Questar than in us!’ No 
little wonder that our guests of honour en- 
deared themselves to us with their charm and 
sense of humour. 

... “The highlight of the Society’s Cente- 
nary celebration was Dr. Bok's address to the 
Institute of Physics and the Society at the Uni- 
versity of Queensland, on ‘The Structure of 
Our Galaxy.’ ... At this meeting also, mem- 
bers of the Society obtained their first look at 
Prof. Bok’s Questar, which he left in the So- 
ciety’s care during his visit.” 


In early 1959, when the splendid current 
model of the Linhof heavy-duty tripod was 
introduced, it was in very, very short supply. 
We had so much difficulty getting shipments 
from Munich that we finally put in a whack- 
ing big order for several dozen to be shipped 
here to our factory, as sort of a reserve sup- 
ply over the number held for us in New York 
by the importer. As of January, 1960, the 
price of the tripod jumped from $139.50 to 
$179.50, and the pan head rose by $10 to 
$69.50. By the time this page is printed we 
may still have a few left at the old prices. 
Our policy is not to raise the price of any 
item until we have to purchase more at the 
higher price. So while our supply of tripods 
lasts, we will pass the savings on to you. 


Speaking of rising prices, the cost of each 
Questar part keeps on upon its steady rise. 
The average increase is perhaps 8% or so per 
year. A few sharper rises last year brought 
us face to face with the probability of having, 
after 5 years, to raise Questar’s price. 

We are pleased to announce, however, that 
we can maintain the present price for quite 
some time. What has saved the day is that 
in 1959 our volume of business doubled, with 
consequent savings on overhead costs. As we 
write, public acceptance continues to grow. 
Questar was announced 6 years ago in these 
pages alone. Today our advertising addresses 
itself to more than 16 times this journal's 
readership. 


Keeping everlastingly at it continues to 
teach us better ways of making Questars. 
Last year, besides several minor improvements, 
we perfected a new type of all-metal barrel 
assembly, precision machined in the engine 
lathe as a whole unit to insure perfect align- 
ment. In production now are 4 more radical 
improvements that each instrument will soon 
carry. Almost always such improvements cost 
more but in 2 cases the increased cost was 
more than offset by savings in assembly time, 
a happy situation. Questar still costs only 
$995 in a beautiful British fitted leather case, 
delivered postpaid, fully insured. Terms 
available. May we send our 32-page booklet ? 


Lawrence Braymer 
President 
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The ALL NEW ASTRO -DOMETTE 


We have developed Astro-Domettes with high schools, junior colleges, 
and the serious amateur astronomer in mind. These units are fabri- 
cated on an assembly-line basis, resulting in high quality yet modest 
cost. Because the sections are stamped or molded, dome com- 
ponents are uniform and interchangeable. The result is an Astro- 
Dome that every owner will be proud to use and display. In the space 
age, progressive schools will want to include this new aid to educa- 
tion in their science department. The Astro-Sciences encourage young 
people to enter fields of science and engineering. The well-informed 
and well-equipped student of today is the scientist, technician, and 
engineer of tomorrow. 









Astro-Domettes are fabricated and shipped 
in large preassembled sections. Each Astro- 
Domette is equipped with an ‘‘up-and-over’’ 
shutter system and is manually rotated. Elec- 


ASTRO-DOMETTES 


; : ; are 
tric drives are available as an accessory. 
Astro-Domettes are of lightweight construction, available 
strong and durable because of their new design. _ 
Astro-Domettes of molded fiberglass have metal in 
tracks and come in outside diameters of 8, 10, tel 
and 12 feet, each with a one-foot cylindrical paste 
section around the base of the hemisphere. colors 


A 10-foot fiberglass Astro-Domette weighs about 
500 pounds, the other sizes in proportion. 


-MANUFACTURERS OF ASTRONOMICAL OBSERVATORY DOMES 
1801 BROWNLEE AVE. N. E. CANTON 5, OHIO ' Phone GL. 6-8361 


INCORPORATED 


PRINTED BY WELLESLEY PRESS, INC. 








.a joy that’s shared is a joy made double.’’ Old English Proverb 
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It has long been Unitron’s conviction that two can view as easily as one. # 

Now, if that’s not doubling your viewing pleasure, what is? And who but Unitron offers this feature ? 

That’s one small example of this fact: that Unitron owners have more fun than practically anybody because 
Unitron refractors offer them more to have fun with. Rugged good looks which a mere photograph can only 
hint at. Durability enough to last not a lifetime, but for many generations. A complete line of highly useful 
accessories from which to choose. And all the fine-instrument features practically anyone would want. 


In short, more pleasure-per-dollar than any instruments of their type. How do we know? You. have told us. eine Duetron, one of many exclusive 

j ‘ i j Unitron accessories for multiplying 

. Despite the many refractors on the market, more amateurs and professionals alike buy more viewing theilis, permits two people to 
Unitrons than any other refractor in the world. view at the same time. It is shown 
mounted on a Unitron 4” Equatorial 


Telescope, Model 155. 
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